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The British Association at Oxford. 


HE meetings of the British Association for the 
Advancement of Science serve a most valuable 
purpose—the communication of the latest 

scientific advances to the general public in terms which 
can be understood by the people at large. The import- 
ance of this service has been recognised in the Doininions 
and in foreign countries by the institution of similar 
associations, based upon the British Association as their 
inodel, and the effectiveness of its work is enormously 
increased by the publication of lengthy reports of the 
proceedings in the daily Press. Although the Associa- 
tion no longer occupies in the electrical world the pre- 
eminence that it held a generation ago as affording the 
principal field for the enunciation of new electrical 
theories, the demonstration of inventions, and the dis- 
cussion of recent research, it is still capable of rendering 
valuable assistance not only to electrical science as in 
the past, but still more to the popularising of the 
applications of electricity to industry. In passing, we 
would again point the moral—that by the assembly of 
several thousand people with a common object, the 
interested attention of the daily Press is secured and a 
vast amount of publicity results. Let the electrical 


industries consider this point, and bestir themselves with 
a view to holding a great Electrical Convention in 1927 
—or if that is too soon, in the following year. 

The objects of the British Association being wholly 
praiseworthy and disinterested, under the patronage 
of His Majesty the King, nothing could be more appro- 
priate than that the Prince of Wales should occupy the 
presidential chair; this gracious act went far to stimu- 
late the attendance at Oxford, where his ancestor, the 
Prince Consort, also presided, 67 years ago, and has en- 
hanced the prestige of the Association to a degree that 
will be felt for vears tocome. The Prince, in the course 
of an exceilent address, gently twitted Oxford with its 
aversion to science in the past, though he made amends 
by recognising its reformed attitude in that respect. 
The key-note of the address was the desirability and the 
necessity of State co-operation with scientific workers, 
of which the outstanding example is the work of the 
Department of Scientific and industrial Research. 
Much more is needed, however, in order that this 
country may reap the full benefit of the development 
of research and the adoption of scientific methods 
throughout its activities, and the Prince appealed for 
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public support to scientific research upon all grounds. 
It cannot be too often or too strongly emphasised that 
there is no more profitable investment than judicious 
expenditure upon research—expenditure of money to 
carry on the work, and of time to allow it to be brought 
to fruition. 

Sir John Snell, who presided over Section G—Engi- 
neering, naturally dealt with the subject which occu- 
pies his whole attention—the development of electricity 
supply—and brought together a large amount of sta- 
tistical information, much of which related to the con- 
ditions that will obtain in future years. He rightly 
remarked that ‘‘ the combination of all requirements of 
a community, whether for domestic purposes, traction, 
or industrial power. is a fundamental condition of 
economy in the public supply of electricity.’’ We were 
glad that he laid great stress on the necessity of improv- 
ing the load factor; this, as we have pointed out 
on many occasions, must be regarded as by far the most 
important problem before the industry. Only by that 
means can the heavy burden of capital charges be 
reduced to a reasonable proportion of the total cost of 
supply, whether electricity be generated in large or small 
power stations. With our short working day, even in 
normal times the load factor of the industrial power load 
is not particularly high, and it overlaps the peak load, 
so that its diversity value is poor; at Birmingham, for 
instance, where the power output (in 1923) amounted to 
two-thirds of the whole cutput, and, combined with the 
tramway output, nine-tenths of the total, the load factor 
was only 25.2 per cent. Only where such loads as 
collieries provide are secured, as for instance on the 
north-east coast, in Yorkshire, and in South Wales, are 
load factors over 40 per cent. recorded. The domestic 
supply, however, is much mere helpful, for it has a high 
diversity and load factor; the same applies to the uses 
of electricity in agriculture—a particularly desirable 
class of load, though not easy to secure. Unfor- 
tunately, for practical purposes, the demand for power 
for railway traction in this country is insignificant in 


comparison with the total consumption, and in view of 
the ultra-conservative attitude of the managers of main- 
line railways, it is likely to remain so for a long time t, 
come. We do not wish to underrate the splendid pro 
gress that has been made in the Metropolitan area and 
elsewhere in connection with suburban and interurban 
railway electrification—but we repeat that the total is 
insignificant: according to the Electricity Commiv- 
sioners’ last annual report, it was only one-twelfth «i 
the total energy generated and recorded in the report. 
and on the basis of the Commissioners’ estimate for the 
total consumption of electricity in the country (including 
private plant), it was only about 5 per cent. Obviously 
the railway load has barely been scratched—and subur- 
ban services, including tramways, do little to improve 
the general load factor. The main-line railways, how 
ever, under normal conditions, would provide an excel 
lent load of high load-factor, and their electrification 
is one of the most vital necessities if electricity supply 
is to be cheap and universal. 

It appears, therefore, that we must look to thie 
domestic demand primarily for improvements in the 
station load curve. At a time when the pits are idle. it 
is useless to turn to the colliery load for help, though in 
future years it will be of the greatest value. Railway 
electrification is similarly a matter for the future, and 
the rural demand, though actually increasing, is of slow 
growth. Hence station managers who wish to supply 
cheap electricity must devote special attention to the 
development of the domestic load, which is at their door 
und is capable of immediate and rapid expansion. 

The mass of estimated data included by Sir John Snel! 
in his address relates mainly to periods 15 or 25 vears 
ahead ; whilst we agree that a long view must be taken, 
and that nothing must be done to hinder unlimited 
development in the remote future, we confess that we are 
vastly more concerned with the doings of the next five 
vears. and we trust that the various authorities which 
are in existence or in embryo will not look so far ahead 
that thev overlook the interests of the present generation. 


American Fixtures Business. 


Ovmuch has been said and written regarding the 
superiority of the United States in respect of con- 
sumption of electricity per head of population 

that one almost wearies of the subject. | Orators con- 
tinue to orate and deputations to report upon the point 
and what they think it to indicate, and probably the 
matter will not be laid to rest until some other cry has 
been discovered for effectively explaining how Britain 
can recover her lost industrial supremacy. 

We are not at the moment proposing to continue dis- 
putation respecting the theme *‘ units per head ’’ in its 
general bearing, but we do think that sometimes it may 
be profitable to study what a high consumption per head 
ineans to the various individual sections of the electrical 
industry. The availability of statistics regarding 
affairs across the Atlantic facilitates study of such a 
matter, though lack of similar figures relating to our 
own country, and of course lack of uniformity where 
they actually exist on both sides, naturally prohibits 
detailed comparison and entirely reliable deductions. 

Whatever section of electrical industrial activity one 
may select for the purpose of examination, there is 
always to be borne in mind the difference of territorial 
area, the larger population with a pronounced leaning 
toward the newest devices of ‘‘ civilisation ’’ and money 
to pav—-or part-pay—for them, and a protected market, 
for all of these are important factors combining to 
encourage what is known as the mass production move- 
ment. It is easy enough for deputations and visitors to 
run over the United States and return with the parrot 
ery upon their lips that mass production is one of the 
great ways out for British industry, but seemingly it is 
also easy for them to lose sight of the overwhelming im- 
portance of the immensely larger and secure home 


market that justifies large-scale mass production there. 
and to imagine that British works are lacking in 
modern equipment and scientific management, and 
therefore do not specialise as extensively in large pro- 
duction. One of the papers read at the British Associa- 
tion meeting at Oxford dealt with the mass production 
of motor-cars. The author, Mr, A. A. Rowse, remarked 
that the seasonal demand had to be provided for and the 
rate of production at different periods carefully worked 
out. He added that those engaged in large-scale pro- 
duction were at the mercy of unforeseen circumstance. 
and a slackening of demand raised considerable dift 
culties. It must be recognised that during the last te: 
years the United States has had money-making, an:| 
therefore money-spending, opportunities such as have 
never before come to any one people during a decade. 
That fact vitally affects any attempts at comparison. 
The statistics to which we refer indicate the immense 
productive scope that exists for plant, motors, 
apparatus, fittings, refrigerators, washing machines, 
and so forth, and perhaps they make our mouths water 
for such a big flow of business. But until there are 
reasonable signs of the development of the big demands 
and of a settled industrial atmosphere, mass production 
precipitately introduced could do more harm than good. 
The American people have become an automobiling. 
electro-refrigerating, washing-machine race, with 
colossal production figures in these lines, because of 
peculiar reasons, and by turning them out like peas they 
are able up to a point to go on stimulating the demand. 
Gradually the atmosphere congenial for the development 
of these classes of business along large lines is being 
created here, and when we have paid the cost of the war 
and are individually as rich as the Americans, we may 
reach a somewhat similar position in respect of some of 
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these contrivances. Cheaper selling prices are essential 
if the public demand is to become rapidly large enough 
to justify large-scale production; yet large-scale pro- 
duction, if based on reliable estimates of the demand, 
will reduce production costs. For the moment, however, 
our interest is diverted to one section of the American 
electrical industry wherein, according to the Electrical 
World, all has not been, and is not, quite so satisfactory 
as it might be, partly through misguided indulgence 
in mass production—we refer to what is called the elec- 
trie light fixture manufacturing business, 

Our contemporary records that during last year 797 
manufacturers of electric light fixtures—residence, com- 
mercial, and industrial—reported to the U.S. Census 
total sales amounting to $217,000,000, but this number 
of firms is stated to be but a small proportion of the 
whole industry; one indication of this fact lies in the 
statement that in this 797, only 223 portable lamp 
manufacturers out of a possible 1,200 were included. 
No wonder that our contemporary remarks that the pro- 
duction of lighting equipment has become an enormous 
industry: £43,000,000 worth of business and 797 
manufacturers in this one class—these are big figures! 
Yet in spite of its gigantic business, the Press of the land 
of super-organisation from which our travellers return 
with emulative recommendations, finds this important 
section scattered and unorganised and in need of a 
movement ‘‘to save the situation’’! The trouble has 
been reviewed at a Convention of Fixture Manufacturers 
held at Montreal. The body has been “struggling 
through grievous times,’’ and the reasons therefor may 
be placed on record here. 

In the post-war building period the great boom 
attracted throngs of new manufacturers and dealers into 
the fixture business, and despite ‘‘ pyramiding sales,”’ 
mass production was carried on until it exceeded the 
demand. Naturally, prices then gradually declined, so 
that in the end the boom impoverished rather than en- 
riched the industry. The position in the States at the 
moment is made the more difficult because the housing 
shortage has been satisfied, and the only home direction 
in which immediate big development can be looked for 
is the refixturing of houses already wired. This means, 
as our contemporary puts it, that the fixture manufac- 
turer must turn from large-volume easy selling on 
narrow margin to creative market building in a field 
that will require expensive selling and need generous 
profits to finance the work. Here arises the necessity for 
the harmonisation and co-ordination of the ethics and 
policy of the industry in order to secure constructive 
progress ; such things call, it is considered, for a strong, 
helpful trade association. 

Such was the situation that had to be faced by the 
manufacturers when they met at Montreal. First of 
all, the name of the organisation was changed to ‘‘ The 
Artistic Lighting Equipment Association,’’ the object of 
which was to ‘‘ capitalise the decorative function more 
strongly.’’ Then a four-year programme for industrial 
development was adopted, and it is hoped that ‘‘ this 
small group ’’ may establish a popular leadership and 
win the support of a sufficient number in the industry 
“* to save the situation.’’ Our contemporary commends 
the movement as deserving of support from all electrical 
men coming into contact with the fixture industry, 
heeause lighting equipment is too great an influence in 
the installation of electrical service to be allowed to 
languish, but it also points out that, while the decorative 
feature of lighting equipment. is important, its prime 
function is, after all, to provide good light. It adds 
tuat the greatest single service which the reorganised 
association can render is to raise the standard of illn- 
mination in residence fixtures—‘‘ to give better lighting 
in the home and not just more artistic hardware.’’ 

This review of the matter serves to emphasise the 
danger that may lie in over-zealous and unorganised 
mass production in the absence of definite knowledge cf 
the immediate and prospective absorbing capacity of 
markets. Readers who are specially interested in the 
radio apparatus industry are aware that that trade is 
the most recent example to be cited in this connection. 
The actual extent of the recent slump may be a subject 


for controversy, but in one of the latest manufacturer's 
reports it is definitely stated that the trouble was due 
to over-production and a consequent fall in prices. 
The American fixture trade experience also tells 
of the dangers of booms and that large-scale pro- 
duction, with apparent prosperity, may bring actual 
adversity in its train. And it adds its justification to 
the campaign which has been in progress in the United 
Kingdom for some time past to educate the public in the 
use of more scientific and generous methods of illumi- 
nation. 


In view of the great public outery 
Refuse Disposal. against the depositing of huge quan- 
tities of the refuse of London in out- 
lying districts, to the prejudice of the health and con- 
venience of the residents therein, it appears that some- 
thing will have to be done shortly to remedy the present 
state of affairs. Whether the problem is approached 
from the sanitary or from the economical side, it is clear 
that there is enormous room for improvement. The con- 
tribution of Mr. C, Newton Russell, A.M.Inst.C.E., 
M.1.E.E., late borough electrical engineer of Shoreditch 
(of which we give a summary in another column), is a 
report dealing comprehensively with the metropolitan 
problem ; and the facts and figures which he gives should 
he of value to everyone concerned in solving it. 

As would be expected from an engineer, Mr. Russell 
lavs great stress on the utilisation of the calorific value 
of the refuse for the production of steam and the genera- 
tion of electricity. He also points out a new and very 
important feature in the increased value of properly pre- 
pared clinker for making clinker-bitumen road surfaces 
on the principle introduced, and now practised for 
many years, by Mr. E. J. Lovegrove, M.Inst.C.E., 
borough engineer of Hornsey. The same system of 
utilisation of clinker is now very extensively adopted in 
many other districts, among which may be mentioned 
Sheftield and Hudderstield, where the roads are being 
improved out of knowledge in this manner at a very low 
cost. With a proper scheme of utilisation of the avail- 
able heat and the resulting clinker, it is very clear that 
the adoption of refuse destructors on a large scale, 
whether or not combined with salvage of such items as 
rags, bones, and bottles, provides a means of dealing 
with the waste of the metropolis in a thoroughly sanitary 
and satisfactory manner at a much lower cost than is at 
present involved in barging the refuse up or down the 
river and depositing it on somebody else’s door step, 
where it breeds rats, flies, and cockroaches, takes fire 
and produces smells, and generally becomes an intoler- 
able nuisance. It is high time that something practical 
was done. 

In our issue of July 50th attention 

Rival was directed to the rivalry between the 

Institutions. two Institutions that were being formed 

to promote economy of fuel, Since then 

the matter has advanced a stage further; on July 30th | 

au meeting of the Institution of Fuel Technology was 

held, to report progress, at which it was stated that in 

spite of every effort to arrive at agreement with the 

Institution of Fuel Eeonomy Engineers, with a view 
to amalgamation, it had not been possible to do so. 

The Chairman and Sir Richard Redmayne said that 
they desired co-operation, and not competition. It is, 
however, obviously the fact that the Institution of Fuel 
Technology is in competition with the Institution of Fuel 
Economy Engineers, which was already in existence 
when the former was initiated, and that both intend to 
carry on. This is a most regrettable result of the pro- 
longed negotiations that have taken place. The point 
of difference appears to us to be altogether insufficient 
to justify the addition of two new organisations to the 
number that the harassed engineer already has to sub- 
scribe to; neither will be able to exercise the same weight 
of influence as one strong body, and the papers and dis- 
cussions will necessarily be of lower average quality. 
We sincerely hope that a way may soon be found to 
meet the wishes of both parties—which we are convinced 
is not impossible—and to combine their forces, 
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Electricity in Shredded Wheat Manufacture. 


Electric Mctor Drives in a Modern Food Factory. 


AN interesting example of a modern food factory, de- 
signed, equipped, and operated on lines embodying the 
latest developments to ensure production at the maximum 
efficiency, is that of the shredded wheat factory which 


Fig. 1.—Wheat-Cleaning Apparaws. 


has recently been established at Welwyn Garden City, 
Hertfordshire. 

The entire plant is electrically driven, full advantage 
being taken of the adaptability of electric motors to 
all requirements, so that in every 
instance the mest suitable drive is 
installed ; individual driving is em- 
ployed for practically all the ma- 
chines, which are arranged so that 
the best possible advantage is taken 
of the design and structure of the 
building. Electrical energy is sup- 
plied to the factory at 415 V, 
3 phase, 50 periods for power, and 
240 V for lighting, by the Welwyn 
‘Garden City Electricity Supply Co., 
Ltd., a suitable sub-station dealing 
with a supply from the company’s 
e.h.p. mains. The wheat, which is 
received from Australia, is first sub- 
jected to a series of cleaning opera- 
tions. It is treated in a ‘‘ Mersey ”’ 
wet wheat stoner, which is driven by 
two squirrel-cage induction motors 
of 74 and 5 h.p., and by Sturtevant 
fans ‘in connection with the wheat- 
dusting system. Fig. 1 shows a 
section of the wheat-cleaning plant, 
in which four individual electric 
drives are emploved. The motor on 
the left is of 1 h.p. and is utilised for 
driving an elevator. The two centre 
motors, which are driving two of the 
separators, are of 7$ and 3 h.p. 
The right-hand machine is of the same capacity, and 
is similarly emploved to the first-mentioned motor. 
An interesting drive is that 


from a 74-h.p. metor 


to an elevator and shafting, the latter being drive, 
through a Westinghouse-Morse chain; the shaftiny 
transmits power to two 8-in. worm conveyors, tw: 
‘Carter Mayhew ’’ disk separators and an elevator. 

In this section also a 1-h.p. motor 
is employed with a Westinghouse- 
Morse chain and spur-wheel gearin: 
ilrive to an elevator. A 5-h.p. moto: 
is employed belt driving an exhaust 
fan which removes wheat dust fro, 
the weighing machine. Wheat mix 
ing is also an important operation 
in the manufacture of shredded sul, 
stances, and in this connection sonic 
particularly interesting drives are to 
be seen. Fig. 2 shows a 1-h.p, moto 
driving wheat mixers through « 
double reduction Westinghouse 
Morse chain and a worm conveyor. 
It also drives a small d.c. generator. 
the energy from which is used 1» 
operate a magnetic clutch governing 
the wheat feed. The actual shre« 
ding of the wheat is effected by the 
machine shown in fig. 3. The driv- 
ing motor in this case is of 50 h.p. 
and is of the slip-ring type, being 
fitted with a short-circuiting and 
brush-raising device. Here again 
the drive is taken through a West- 
inghouse-Morse chain, Push-buttons 
are provided at suitable points on 
the shredding machine, so that the 
operator can instantly bring the 
inotor to a standstill at any time of 


emergency. This method of contro! 
is emploved at a number of points 
throughout the factory. Before 
the wheat is shredded it is cooked by steam for 
25 min. in steel vessels, and then dried. After the 


shredding process it is baked and finally dried for 
50 min. in steam-heated ovens, through whieh the 


Fig. 2.—Driving Equipment for Wheat Mixers. 


hiseuits 
delivery ends. 
In addition to the special machinery used for the 


slowly travel from the receiving to the 
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foregoing operations, various conveying systems trans- 
sort the wheat from process to process, while unique 


Fig. 3.—Shredding Machine. 


equipment is used for packing the ‘‘ biscuits”? in 
practically air-tight cartons, which again are packed 
into strong cardboard containers. These are made up 
as required, wire stitched on automatic machines driven 
ly small motors, and delivered to the packing tables via 
u gravity shoot. When packed, they are closed and 
the lids are stitched down on other automatic machines. 
They are then delivered by motor-driven conveyors to 
the store, above the packing room, whence they are 
taken, as required, by means of another conveyor system, 
direct to any one of a line of covered railway wagons 
«¢ the van dock. Fig, 4 shows the receiving end of the 
conveyor for the last operation. It is interesting to 
note the method of mounting the stator switch and 
sjar-delta starter controlling the 2-h.p. squirrel-cage 
motor. Wooden frames, to which the equipment is fixed, 
are bolted at their feet to angle brackets which are 
‘xed, by means of grouted bolts, to the concrete 
fioor. This method of fixing is standardised through- 
out the factory, and in seme instances the starters are 
‘mounted near their motors, while in others it is more 
convenient to mount the starters in groups so as to 
facilitate the control of equipments working in con- 
iunetion with one another. One such group consists 
’ six frames, accommodating the starting equipments 
for two 10-h.p., two 5-h.p., and two 1-h.p. motors, 
srranged side by side and backing conveniently on one 
of the building walls. In addition to the drives 
referred to, others include those for the Babcock and 


Wilcox chain-grate stokers and air compressors. 
The main switchgear units are of the truck type. 
The building is wired throughout — for 
electric lighting, and is equipped with 
modern lighting fittings so placed as to 
allow work to be carried out as efficiently 
after sunset as during the hours of day- 
light. 

The factory is situated amongst rural 
scenery, and is equipped with every conveni- 
ence to ensure economical production under 
the most hygienic conditions, every attention 
being paid to the comfort and well-being of 
the operatives. All the operations are so 
co-ordinated, and the organisation is so 
thorough, that there is no unnecessary hand 
work. Machinery and up-to-date handling 
apparatus is utilised for every stage of manu- 
facture, from the delivery of the wheat at the 
factory to the dispatch of the final product 
We are indebted for the above particulars 
to the British Thomson-Houston Co., Ltd.. 
by whom the whole of the motors, control 
equipments and switchgear, in addition to 
the lighting fittings, were manufactured, The 
installation work was carried out by Messrs. 
Flectrie Installations, Ltd, 


Fig 4. —Receiving End of Convevor. 


High-Pressure Turbo-Generators. 


Large Plant of American Manufacture. 


Two large steam turbines, operating at a pressure of 
600 Ib. per sq. in., the highest steam pressure known 
o be in commercial use for such a purpose, were 
recently commissioned in the United States. They 
ave been installed in the new steam-driven power 
~tation of the Columbia Gas and Electricity Co., the 
cost of this addition to the capacity of the power house 
being approximately four million pounds. 

The pressure of 600 Ib. per sq. in, is nearly double 
‘he pressure prevailing in most central stations to-day. 
The turbines are rated at 45,000 kilowatts each; they 
are of the tandem type, and were manufactured by a well- 
known electrical company in America. One of the 
features of the turbines is the reheating of the steam 
after it has passed through the high-pressure sections of 


the turbines and before it enters their low-pressure 
sections. The steam, heated to 725 deg. F., passes 
from the high-pressure sections at 425 deg. F., and 
is then reheated to 725 deg. F.; when it leaves the low- 
pressure sections its temperature is about 80 deg. F. 

Each turbine has 26 stages, 14 in the high-pressure 
section and 12 in the low-pressure part. Each turbo- 
generator set weighs 960,000 lb., and is 79 ft. long 
at the floor level. 

Steam will be extracted from the turbines after partial 
expansion has taken place for heating the boiler-feed 
water on a regenerative cycle; the hot gases, before 
going up the stack, will preheat the air for com- 
bustion. While the improvements mentioned have been 
utilised separately in other generating plant, the 
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Columbia power station is said to be the first to 
combine all of them. The estimated daily coal con- 
sumption for providing steam for the two turbines is 
about 1,000 tons, and, for each ton of coal, from 400 to 
450 tons of water will be required. The fuel burned 
will be used in a pulverised state, 

The Columbia power station has been so designed that, 


Big Miami Rivers, in a section not previously settled. 
Now, however, a nucleus of a village has grown up, 
with 33 homes and a large club house either built or 
in course of construction. In order that the homeg in 
this new village, known as Columbia Park, may afford 
the greatest convenience and comfort to the Company's 
employés and their families at the least expense, a 
housing expert has been engaged to 
supervise all new building. 

The Times Trade and Engineering 
Supplement announces that a cross- 
compound turbine is to be added to 
the equipment of the Crawford 
Avenue station of the Common- 
wealth Edison Co, at Chicago, which 
will be rated at 90,000 kW. It will 
be built by the General Electric Co., 
which recently completed a 77,(00- 
kW set for this station. 

The new turbine will consist of a 
high-pressure element of 35,000-kW 
capacity running at 1,800 r.p.m. 
and a 55,000-kW low-pressure ele- 
ment running at 1,200 r.p.m. A 
2,000-kW service generator will he 
nected exciter to the 53-ft long l|.p. 
element and a 500-kW direct-con- 
nected exciter to the 53-ft. long |.p. 
element. The total weight will he 
1,978,000 lb. The operating condi- 
tions will be the same as for the 
other units in the station, with 
steam at 550 lb. gauge pressure and 
a total temperature of 750 deg. F. 

At the time of the formal opening 
of the Crawford Avenue station in 


Fig. 1.—High-pressure Turbo-Generators in the Columbia Power Station, U.S.A. 


as demands require, new sets will be added to the plant 
until it has been expanded to a maximum installation 
of eight turbines. The construction of the station was 
started in 1924. 

The plant is located at the junction of the Ohio and 


May, 1925, the 60,000-kW turbine, 
which had been put into service in 
the preceding November, was the 
largest in operation in any central station in the United 
States. The addition of the 90,000-kW turbine will 
bring the installed capacity of the Crawford Avenue 
station up to 327,000 kW; its ultimate capacity is ex- 
pected to reach 750,000 kW, or possibly 1,000,000 kW. 


The Disposal of Refuse. 


The Utilisation of By-products and Electricity Generation. 


Turovucu the courtesy of Mr. W. Weekes, A.M.I.E.E., 
borough electrical engineer to the Metropolitan Borough 
of Shoreditch, we have received a copy of the report 
prepared for the Shoreditch Electricity Committee by 
Mr. C. Newton Russell, A.M.Inst.C.E., M.LE.E. (who 
was Mr. Weekes’s predecessor at Shoreditch), on the im- 
portant subject of the disposal of the refuse of the metro- 
polis. The report is a most interesting document, and, 
having regard to the fact that Mr. Newton Russell was 
one of the very first engineers to adopt a refuse 
destructor combined with high-pressure boilers for steam 
raising in connection with an electricity works, and 
that he has kept abreast of developments at home and 
abroad since that time, it must be considered as having 
great weight of authority behind it. 

The period of steam raising from destructors may be 
said to date from about the year 1897, and there can be 
no question that greater progress has been made in the 
provinces than in Lendon. Mr. Newton Russell points 
out the difficulties which have been experienced by those 
few metropolitan authorities who have their own refuse 
destructor installations, and his remedy is to lav out 
large central installations at which the whole of 
the material from the different districts would be 
assembled. He recommends that house-to-house collec- 
tion of the refuse should remain as at present in the 


hands of the local authorities, but the disposal should 
be carried out by four joint undertakings. He suggests 
that the centralised destructor power plant should be 
under the control of a central body consisting of repre- 
sentatives of the London County Council and all the 
municipal boroughs concerned, He only proposes : 
definite position for one of the installations, namely, at 
Barking, or in that district, and he indicates that each 
installation should have sufficient land for plant to deal 
with 2,000 tons a day, to raise steam and produce elec- 
tricity therefrom, and to treat the by-products, such as 
clinker, &e. The report is accompanied by a gener:! 
ground plan showing the lay-out of such a scheme with 
facilities for discharging from trucks by tipplers, with 
mechanical transport for distribution to the cells. 

Mr. Russell bases his calculations upon a total of 1,000 
tons of refuse per day at each station, raising steam at 
a suitable pressure, at the rate of 0.75 Ib. per Ib. of 
refuse, from which he considers 32,760,000 kWh of elec- 
tricity per annum could be generated and disposed of in 
bulk te the tramway system, or to neighbouring works. 
Other by-products would be crushed, graded, and ground 
clinker for road material and mortar, Mr. Russell 
quotes the important pioneering work done by Mr. E. J. 
Lovegrove, M.Inst.C.E., borough engineer at Hornsey, 
in the use of clinker with bitumen for road surfaces. It 


Avucust 138, 1926. 


THE ELECTRICAL REVIEW. 251 


is not too much to say that the value of prepared clinker 
for this purpose has improved to such an extent as to 
render the destructor proposition far more advantageous 
‘han ever before. From 1,000 tons of refuse per diem 
here would be over 100,000 tons of residue per annur. 
It is, of course, essential that this clinker should be pr >- 
perly prepared by the removal of scrap iron ani by 
crushing and grading. Mr. Russell mentions the 
alvage work done in connection with the large refuse 
disposal plant recently erected in the City of Birming- 
jam, where scrap iron, waste paper, rags, bones, and 
hottles are sorted and saved, and only the useless refuse 
is burned for the purpose of steam raising. Offal and 
fish refuse. separately collected. are treated for the pro- 
duction of manure and for pig and poultry food, and a 
large revenue in reduction of the cost of disposal of the 
refuse is obtained thereby. 

Mr. Russell concludes his report with some valuable 
tables. One of them gives an estimate for one of the 
large central stations consisting of seventy cells with 
electrical plant, buildings, land, wharf, &c., amounting 
to £495,000, upon which he gives the annual charges 
for interest and repayment as £45,500; cost of labour 


and management, £35,000; transit from the depdts of 
the local authorities to the nearest receiving station 
£13,000, and further transit to the central power 
station £39,000, making a total cost of nearly £133,000. 
Against this he estimates the revenue from electricity 
sold at 0.4d. per kWh at £50,000; scrap iron, £3,000; 
flue dust, £390; clinker at 6d. per ton, £2,600; total 
annual receipts nearly £56,000. Deducting receipts 
from expenditure, he estimates that the total cost of 
destruction will work out at nearly Ss. per ton net. Mr. 
Russell estimates that if the whole of the refuse from the 
Administrative County of London were destroyed under 
this scheme, there would be a saving to the country of 
nearly 128,000 tons of coal per annum, and that 100,000 
tons of clinker would be available for road making, 
which would make 30 miles of roadway 30 ft. wide per 
annum. He gives an analysis of the clinker and flue 
dust, and an estimation of the composition of London 
ash-bin refuse, said to be the average of 1,000 cart-loads. 
Finally, Mr. Russell gives in a table particulars of the 
destructor installations already existing in twelve of 
the London boroughs, dating from 1894 to the present 
time. 


Hydroelectric Development in Spain. 


Notwithstanding Difficulties, Construction Continues. 


(From Our Special Correspondent.) 


SPAIN Was among the first countries in Europe to recog- 
nise that opportunities for electrical development 
existed, almost untouched, within her own vast moun- 
tainous territory. For the provision of an extended 
system of electricity supply, however, capital was 
needed ; but for years past the position of the Spanish 
Treasury has been such that only a small part of the 
money needed to utilise her water-power upon a practical 
basis could be furnished by the State. Private enter- 
prise, therefore, to play its part, must be encouraged, 
and, under some irritating restrictions, it was. Some- 
how the money was raised, for, up to the end of 1925, 
over 1,000 million pesetas had been expended upon 
liydro-electric enterprises, a sum of considerable propor- 
tions when the leanness of the Treasury and the general 
poverty of the people are taken into consideration. 
Even during and after the war, moreover, close upon 
140,000,000 pesetas was borrowed through the flotation 
of new issues ; these sums have since been expended upon 
several first-class hydro-electric undertakings, 

The change in the country’s form of government— 
from a constitution to a dictatorship—coupled with the 
severe economic depression prevailing throughout the 
past three or four years almost without a break, may be 
cited among the reasons why a comparatively small 
amount of progress has been made, or recognised as 
necessary, to place Spain upon a level with other Euro- 
pean countries, and particularly to overcome the diffi- 
culty of procuring a sufficiency of good and cheap fuel. 

Still, as has been stated, something has been done. 
Among other works which have been—or shortly will be 
—completed and put into operation, should be included 
those of Pefias de Castro, on the Rio Tajo (Tagus). 
capable of developing 2,000 h.p., and sending power as 
far as Vilcalvato to operate the machinery installed at 
the Fabrica de Cementes de Valderribas: the Hidro- 
eléctrica de la Compafiia de Castilla, a power plant of 
15,000 h.p. established at Villalba de la Sievra, on the 
Rio Jucar. costing 30.000.000 pesetas: the works of 
Gallega de Electricidad, on the Rio Tambre, at Corufia 
(to cost 16,000,000 pesetas); the Hidroelectrica del 
Cantabrico. at Somiedo (to cost 10,000,000 pesetas) : and 
somewhat smaller undertakings of the same character at 
Ataun, Villafranca and Deva. 

Tt is in the Therian district that the largest and most 


adaptable of the various river systems of the country 
are to be found. Therein are the Sierra de Molina, 
Moncayo, Oca, Albarrazin, and Cuenca, together form- 
ing that vast reservoir from which tie four largest rivers 
in Spain flow, mostly turbulently and by circuitous 
routes, into the Atlantic and Mediterranean oceans— 
the Guadalquivir (or Turia), Cabriel, Tagus, and Jucar 
being among them. But there are other rivers which 
also are adaptable to hydro-electric enterprise, such as 
the Durcal, in the Province of Granada, and the Ebro, 
which, rising near Reynosa in the Cantabrian moun- 
tains, flows vith a southerly course for 450 miles, and, 
after entering the mountains below Tortosa, enipties its 
waters (of which about 180 miles are navigable) into the 
Mediterranean, near Amposta. 

The vast programme of hydro-electric enterprise 
which has been mapped out for exploitation embraces a 
large power installation on the Rio Durcal. This has 
been recently completed and put into full working order. 
Here, by utilising a fall of 758 metres (2,487 ft.), is in- 
stalled the second largest hydro-electric plant in the 
country. The first is that of Capdella, which uses the 
fall of that name 830 metres (2,723 ft.) in height, but 
the programme of construction contemplates an instal- 
iation of greater power than either of these. 

The Rio Durcal installation impounds the waters of 
the river in a reservoir having a capacity of 4,000 cubic 
metres (140,000 eu. ft.), fed partly by a channel in open 
cut and partly by means of a tunnel 9,580 metres 
(31,420 ft.) in length. Near the outlet of the power 
house there is a second reservoir, its object being the 
safeguarding of various long-established water-rights, 
including those of which the title-deeds go back far into 
the fourteenth and fifteenth centuries. These ancient 
privileges form one of the most serious difficulties 
encountered in the co-ordination of any general system 
of hydro-electric exploitation for the country. 

The Douro, which forms part of the frontier between 
Spain and Portugal, and rises in the Rico d’Urbion, in 
Seria, flowing generally west, and emptying into the 
Atlantic Ocean at Oporto, is destined to become the site 
of a large power station, generating up to 300.000 h.p. 
Only 60 miles of the river can rightly be claimed as 
belongine to Spain. but an arrangement between the 
two countries over the whole length of the Douro, ex- 
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tending to about 500 miles, is being ‘‘ discussed ’’—not 
for the first time. Previous pourparlers between repre- 
sentatives of the two nations interested have been held, 
but hitherto they have proved abortive. The prospects 
of a settlement being arrived at are not very bright, but 
in the event of agreement, the amount of power that 
could be generated for the use of both Spain and 
Portugal would exceed very largely the 300,000  h.p. 
mentioned. Should no agreement be arrived at, an 
alternative project will be put into execution by which 
the waters of the Douro, over the 60 miles indisputably 
belonging to Spain, would be diverted and subsequently 
returned by means of certain tributaries. The esti- 
inated amount of hydraulic power that would be made 
available by the common use of the waters of the Douro 
would vield to Spain 90,000 kW and to Portugal 
150,000 kW, while the tributaries could be made use 
of to vield a further 50,000 kW, or, say, a total of 
290,000 kW. 

Then there are the great possibilities attending hydro- 
electric development on the Guadalquivir river, which, 
rising in the Sierra de Cazorla (but, unlike the Douro, 
flowine steadily south-west for more than 360 miles until 
it empties into the Atlantic), offers abundant scope for 
commercial development. The river is navigable as far 
as Seville. A scheme has now heen mapped out to 


canalise the river between Seville and Cérdoba, the pro- 
ject comprising the construction of 11 dams, providin. 
heads of water of between 20 and 25 ft. According to 
distinguished Spanish engineer’s estimate, by thes 
means @ minimum of 100,000 h.p. could be procure:! 
thus enabling an immense area of hitherto unproductiy 
land to be irrigated and a new waterway brought in: 
existence between the two highly-important coimmerci, 
cities above mentioned, 

lt is only three years since the first mountain electric 
railway was constructed and opened in Spain. The 
line, which leads from a small village on the Madriid- 
Sergovia Railway, climbs to a height of 7,500 ft. near 
the Nava Cerrada Pass, and was designed by a youn, 
engineer, Sefor José Aguinaga. Since then othe) 
projects of a similar character have been carrie: 
out, such as the Puerto de Pajares, on the li 
from Leén to Gijén, a small section 41 km. in lene 
which joins the Asturian coal basin with the centre «i 
the Peninsula, 

Much more in the direction of hydro-electric develo) 
ment may be done if the proposals of the Sociéd 
Espafiola de Industria y Traccién Eléctrica, now hei: 
considered by the Spanish Ministry of Public Wo 
(Obras Publieas), are accepted, 


Radio Interference. 


How to Allay Some of its Initial Causes. 


By * SHORTPATH.” 


To that vast majority of broadcast listeners whose sole 
object in listening is that of entertainment, 
ference ’’ has become a very serious problem indeed, and 


inter- 


it is hoped that the following remarks, besides being of 
veneral interest, will prove useful in helping to allay 
some of the initial causes of interference by enabling the 
listener either to circumvent them, or prevent them 
vecurring. 

There are many classes of interference, some of which 
are avoidable and others, for economic reasons, a neces- 
sary evil. As regards the former, there is the inter- 
fering foreign station, the wavelength of which is too 
close to that of one’s loeal station, and, worse still, that 
persistent ‘* gentleman next door ’’ with the one-valve 
set which ‘‘ gets ’’ all stations on a loud-speaker. In the 
second category we have the spark, poulsen-arc, and, 
we regret to add, even some high-power valve transmit- 
ting stations whose wealth of harmonics or overtones is 
such as to, in many cases, spoil local reception on the 
average receiving set for considerable periods. For the 
former, in these days of technical enlightenment, there 
is very little, if any, excuse, and they are the more to be 
condemned since this form of interference leaves even 
the skilled listener no alternative but to be interfered 
with or close down. The latter, however, only continue 
owing either to comparative cheapness of running cost, 
or to a consideration of the expense which new installa- 
tions would involve, and it must in fairness be admitted 
that in most cases their interference is capable of at any 
rate considerable reduction by the use of a_ single 
loose-coupled aerial circuit and a little skill in tuning. 
which is soon acquired. It will be said, no doubt, that 
what is required of the present-day receiving apparatus 
is simplicity of control, and that loose-coupling intro- 
duces complications: this is undoubtedly true, but it 
may be pointed out that there is little in this world 
worth having which does not require a little trouble to 
obtain, and a wireless receiving set is no exception since 
simplicity and selectivity do not go hand in hand. 

Without doubt much will be done to lessen the inter- 
ference due to spark and other stations, both at the 
transmitting and receiving ends, and so much has 


aircady been written about super-selective receivers. 
«xe., that this minor form of interference may, at any 
rate for the moment, be left alone. 

Let us turn our attention to the other and more pe) 
sistent form of interference. How and why does i! 
exist? Can it be prevented! Can the listener help in 
its extermination! These are pertinent questions to 
which answers have been given many times, but whose 
personal application is not seriously appreciated by the 
average listener. ‘There is too much of the ‘‘ Oh! i: 
doesn’t concern me’’ attitude, and it will not be unti! 
the listening public realises that it is concerned ver) 
much indeed and takes a little more trouble to help in 
the extermination of interference, that broadcasting wil! 
reach that state of perfection which thove who are re 
sponsible for the service so earnestly strive to attain. 

As regards interfering foreign stations, much is beiny 
done by competent authorities to so arrange the wave- 
leneths of the world that they will not interfere with 
eac: other, This is by no means an easy task since, for 
perfect musical reception, it is insufficient for th 
initial carrier-waves, which represent the fixed wave- 
lengths, of the stations not to ‘‘ beat’’ at an audible 
frequency ; they must work sufficiently far apart so tha! 
at no time will their ‘‘ side-bands,’’ that is, thei: 
Huctuating wavelengths, caused by the super-imposit ion 
of audio-frequencies on that of the carrier frequency. 
produce audible interference. To do this without ex 
tending the existing band of wavelengths employed by 
broadcasting stations is quite impossible, and it may 
therefore become necessary for two or more stations to 
employ identical wavelengths, the difficulties of which 
it is hoped shortly to overcome by suitable synchronising 
devices. There is not much in this particular direction 
in which the listener can help, except perhaps in learn- 
ing to differentiate between the different forms of inter- 
ference and thereby indulge in a little less general 
grumbling and a little more specific complaining. 

We have referred to the ‘‘ gentleman next door,’’ one 
of those horribly selfish individuals who expect some- 
thing for nothing and try to do with one or two valves 
what it takes the expert to do with four or five, and 
who sometimes don’t even try to learn how to go about 
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jving it systematically ; but there, we all know this per- 
aicious type of interference, although, unfortunately, 
not always the interferer. It may be added that the 
me- and two-valve receivers are by no means the only 
ulprits, since, despite all that has been written on 

reaction ’’ and its use, there still seem to be innumer- 
ble people, not always laymen, who don’t know whether 

receiver is oscillating or not. It has even been stated 
1y those who ought to know better that, except by listen- 
ng on another receiver, it is not possible to tell, as the 
id method of touching the aerial terminal and listening 
va ‘‘click *’ is not infallible. The latter statement 

true enough, since a set may be oscillating sufficiently 
» cause local disturbance simply by radiation from one 
r more of its coils, and a “‘click’’ from the aerial 
‘erminal may not be obtained ; but it is not necessary for 
le set to actually oscillate before it commences to inter- 
fere with local reception, since the use of critical re- 
ction may cause very serious distortion. Who, when 
istening, has not heard that sound, almost like a human 
breath, which has a rising or falling cadence, and 
-ondered anxiously: ‘‘ Will he, or will he not howl? ’’ 
There is a suré test for all normal types of receivers 
‘hich is worth applying, if not for other people’s sake, 
then for one’s own, if one values good reproduction ; it 
is to move the reaction coil backwards and forwards 
slightly, and if the quality of reception varies in its 
timbre, then the set is too critically reacted, and pro- 
bably causing interference with other people within a 


radius of fifty yards or so, besides spoiling its own re- 
ception. ‘The remedy is, of course, to move the reaction 
coil further away, or if necessary change the coil. 

Perhaps the extent to which the selfishness of some 
people will go is represented by a discussion which took 
place a few weeks ago. The fairness of the use of 
critical reaction on to the aerial had been queried, and 
the plea was put forward that broadcasting was meant 
for the many and not just for those who could afford 
expensive multi-valve sets; therefore, why shouldn’t the 
poor fellow with the one-valve set run a loud-speaker if 
he could, even if he did spoil his luckier neighbour’s 
reception a bit? One view perhaps, but what about his 
unluckier neighbour who can only afford a crystal set, 
which cannot oscillate, who finds himself treated to 
either howls, or distorted sounds, instead of the music 
he wants; or who, having feverishly attempted to re- 
adjust his crystal, realises in despair that his disappear- 
ing signals are due to the ‘‘ gentleman next door ’’ who 
has cut him out? No! without doubt broadcasting is 
for the mass, and since the mass consists of crystal-set 
users and those others who appreciate good reception, 
let those few selfish individuals remember the fact and 
make some attempt to play the game. They are a 
public nuisance and, as such, should be treated accord- 
ingly. It is in the public interest that all reliable in- 
formation which may lead to their discovery should be 
placed in the hands of the authorities without hesitation 
or delay. 


Transformer Polarity Markings. 


By G. W. STUBBINGS, B.Sc., A.M.1.E.E. 


Tue method of marking the terminals of transformer 
windings to indicate relative polarity is prescribed by 
a B.E.S.A. specification in the following terms :— 
“Terminals shall be distinguished by index numbers 
placed in such a way that the same sequence of the 
index numbers represents the same directions of electro- 
motive force in both circuits at the same instant. . . . 
if in the high-pressure winding the direction of electro- 
notive force is at a given instant from tT, to 1, the 
direction of the electromotive force generated in the 
low-pressure winding at the same instant will also be 
‘rom t) to t,.’’ A method of testing the correctness of 
‘he polarity markings of transformer terminals is also 
viven in this specification, the procedure being defined 


Fig. 1 (a). Fig. 1 


as follows :—‘‘ Connect the two windings in series T, to to 
and apply an alternating e.m.f. to the remaining free 
‘terminals, Tt, and ¢,. If the marking is correct, the 
e.m.f. measured beween the high-pressure terminals, 
r, and 1,, will be less than the applied pressure.’’ 

The definition of the meaning of the sequence of 
index numbers is hardly clear as it stands. Instanta- 
neous directions of electromotive forces in the two wind- 
ings are referred to. Regarding the e.m.f. in the 
secondary winding, there is no ambiguity, this e.m.f. 
leing that induced by the alternating flux. With 
regard to the primary winding, it is to be noted that 
here there are two e.m.f.’s to be considered—that 
supplied from the external circuit and that induced by 
the flux in the core, and, moreover, these two e.m.f.’s 
are opposite in direction. The method of testing laid 


down shows, however, that it is the two induced voltages 
that are at any given instant to be both in the directions 
To Ti, to t, respectively, or vice versa. The direction of 
winding from an U terminal to a 1 terminal is therefore 
in the same direction along the magnetic circuit in 
both primary and secondary circuits. 

The directions of the e.m.f.’s in the two windings, 
when connected in series, is shown in fig. 1 (a), When 
the transformer is supplying load, the conditions are as 
shown in fig. 1 (6). The direction of induced e.m.1.’s 
is identical and opposite to that of the supply voltage. 
An examination of fig. 1 (¢) shows that the flow of 
current in the secondary circuit is the same in a 
double-wound transformer as in an auto transformer 
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~1@& Fig. 2. Fig. 3. 


‘in which the common terminal of the two circuits bears 


the same index number. This rule also applies to any 
polyphase transformer in which the interconnection 
of both primary and secondary windings is similar, 7.¢., 
star/star or delta/delta combinations. With dis- 
similar interconnection, the direction will also be from 
a secondary terminal and towards a corresponding 
primary terminal, but the dissimilarity will in this case 
result in a phase shift of 30 degrees. The polarity of 
polyphase transformers is fully dealt with in Messrs. 
Stigant and Lacey’s work, ‘‘ The J. & P. Transformer 
Book.”’ 

The method of testing given in the B.E.S.A. specifi- 
cation is convenient for power transformers when a 
low-voltage a.c. supply is available. If, however, the 
ratio of transformation is small and the voltage un- 
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steady, it may be difficult :o decide whether the com- 
ponent pressures are each les: than the applied pressure. 
The method is not very convenient, either, for series 
transformers. The simple direct-current method of 
testing may here be given for the benefit of those un- 
familiar with it. The connections are arranged as 
shown in fig. 2, from which it will be seen that the one 
winding is connected through a switch to a cell, the other 
winding being connected to a polarised galvanometer. 
If the connections are so arranged that on making the 
battery circuit a forward kick is obtained on the gal- 
vanometer, the terminals connected respectively to the 
positive pole of the cel] and the positive terminal of the 
galvanometer will bear the same index numbers. It is 
readily seen from the diagram that the induced voltage 


in the primary opposes the growtl of the direct current, 
and that this induced voltage is in the same index num- 
ber sequence as that in the secondary which gives the 
kick on the galvanometer. The conditions on breaking 
the battery circuit, when a reverse kick of the galvano- 
ineter pointer occurs, are also shown (fig. 3). 

Modern transformers are tested and marked for 
polarity by their makers, and no difficulty is experienced 
in arranging them for parallel running. Difficulties 
often arise, however, when new transformers have to be 
paralleled with old ones which have no terminal mark- 
ing. In these conditions the polarities of the old trans- 
formers need to be very carefully determined to avoid 
the necessity of crossing over connections when the work 
is completed. 


An Electric Laundry. 


Impressions of a Visit to a Modern Installation. 


Auruoucn it cannot yet be said that the all-electric 
laundry, with the present charges for electrical energy, 
is a commercial proposition, so much energy for purely 


drum, fixed vertically on the board and driven by a 
small pilot motor. A separate panel on the board 
accommodates the equipment for each machine, and two 

of these serve a couple of humatic 


Fig. 1.—Reversing Washing Machines. 


heating purposes being required in that business, it is 
probably not generally realised to what extent electricity 
can be, and is, used to drive up-to-date laundry equip- 
ment, and with what advantage. An opportunity was 
recently afforded us, by the courtesy of the proprietor, 
Mr. C. H. Brown, to visit the laundry of the Richmond 
House and Household Benefit Laundry Co., at Hackney, 
and the following notes dealing with the plant may prove 
of interest to electrical men. 


As already indicated, with the exception of heating, 
electricity is used throughout for all purposes, includ- 
ing sorting, washing, wringing, drying and ironing 
(part). In the process order, the sorting department 
contains the first apparatus of interest. Here is a small 
electric conveyor of Mr, Brown’s own design, which pro- 
vides communication from a booth sorting system, 
where the unwashed articles are received, to the classi- 
fier. The clothes are then taken to the wash-house, 
fig. 1, where they are first dealt with by electrically- 
driven automatic washing machines, fig. 1, seven of 
which are installed. Each machine is driven by 
a motor of about 3.5 h.p., to which it is directly geared. 
The motor reverses automatically every few seconds, 
the control, with that for other machines in this depart- 
nent, being arranged from a central control board, 
fig. 2, left. The governing apparatus fer each 
motor is in the form cf a revolving, flasher-tvpe contact 


extractors, by means of which the 
water is removed from the washed 
articles. The extractor is simply a 
vertical tank which is revolved by an 
8-h.p. motor vertically placed over 
the tank, which is 48 in. in diameter, 
and is revolved at 760 r.p.m, (LOO 
m.p.h. peripheral speed). The 
centrifugal force pushes the clothes 
against the side of the tank, thereby 
most effectively squeezing the water 
out of them; suitable arrangements 
are made at the bottom of the tank 
for draining the water out. The 
tank holds 200 lb. (dry-weight) of 
clothes. Push-button starting and 
stopping is provided for the motor, 
and also automatic time-controlled 
(5, 10 or 15 min. running) stopping. 
An unusual feature of the control is 
the braking arrangement: when the 
motor is switched off, the machine is 
brought to a standstill quickly by the 
motor being treated as a dynamo 
and suitably loaded. Full speed is reached from stop in 
I minute 25 seconds. 


Fig. 2.—Water Extractors. 


Fig. 3 shows the drying and ironing room, where the 
washed articles are dealt with. The large machine con- 
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tains a series of steam-heated rollers through which the 
garments are passed. It is driven by about a 5-h.p. 


garments, the switch is put ‘‘on’’ once again, and the 
conveyor continues its motion. At the present time, 
only six hand ironers remain em- 
ployed by the firm, and it is 
interesting to note that if the whole 
of the ironing was done in this 
way, 160 hand ironers would be re- 
quired to do the work. 

Various designs of drying cham- 
bers, in which electric fans circulate 
dry warm air about the hanging 
garments, complete the more im- 
portant equipment of the laundry. 
One of these is of special interest. 
It is Mr. Brown’s own patent, and 
consists of a hollow, open-work metal 
drum which is slightly sloped from 
the horizontal and revolved by an 
electric motor. The clothes to be 
dried are put in the drum at the top 
end and are picked up and dropped 
alternately, as the drum revolves, 
by means of hooks arranged inter- 


Fig. 3.—Drying and Ironing Machine. 


motor, arranged with a controller to give speed varia- 
tions on the machine between 16 and 90 ft. per min. 
While the speed of the machine is governed directly by 
the motor, stopping and starting the apparatus during 
working operations is done by throwing out the connect- 
ing gear. Push-button starting and 
stopping is arranged for the motor, 
but the starting button is protected 
from accidental operation by a 
glass cover. A number of elec- 
trically-driven steam-heated presses 
are also installed in this depart- 
ment. These are of the pull- 
plunger type, and are operated by 
means of a magnetically controlled 
strap brake, so that the motor only 
runs when actual movement on the 
machine is taking place. The aver- 
age working of these machines is 
represented by 10 presses per min. 
of 40 Ib. each, an impossible con- 
tinuous operation on the old treadle 
presses, 

It is interesting to note that in the 
shirt-ironing room, fig. 4, there is a 
number of electrically-heated ironers, 
An automatic  electrically-driven 
conveyor is a feature of this room. 
The apparatus is of the endless- 
chain type, arranged vertically with 
a series of hooks, and the ‘‘ last ’’ hook at the receiving 
end operates the controlling switch. This is spring 
influenced, and is thrown ‘“‘ off’? by the hook, under 
the weight of the garment, when it reaches the required 
position: when the hook is relieved of the weight of the 


nally around the wall of the drum, 
the clothes gradually finding their 
way to the bottom end, which they 
reach in a dry condition. Practically the whole of the 
machines throughout the laundry are arranged with 
individual drive, and an interesting comparison between 
the old and new systems is afforded by a small remaining 
section of the criginal plant, fig, 4, which is belt driven 


Fig. 4.—Shirt Ironing Room. 


from overhead shafting. |The building throughout is 
ventilated by means of electric fans. An interesting 
item in support of the claim for the modern plant is that 
by means of the new machinery, three times the volume 
of business can be dealt with on the same floor area. 


The Commercial Engineering Career. 


By W. ROLAND NEEDHAM. 


Wuen discussing prospects for advancement in the 
various branches of engineering, it is customary for 
the pundits to declare airily that there is plenty of 
coom at the top. This is almost a stock dictum, and 
apparently standardised. What the average youth, 
however—and particularly the average parent or 
euardian—is concerned to know, is precisely how, where 
and when the ascent is to be commenced. It is this initial 
yet fundamental uncertainty which gives many pause. 
Thev often seem to be hopelessly in the dark, and only 


wish they might know the ropes a little better. The 
mere copy-book maxims about industry, application. 
and so forth leave them quite cold. They want mucl 
more than this. They ask for definite help as to the 
direction in which these inherently excellent qualities 
must be employed. The right kind of industry used in 
the right kind of way, for the right kind of objective—it 
is knowledge ef this they seek. Many are deplorably 
ignorant ; few really know. 

Engineering has its rewards, monetary and otherwise. 
Mostly they are otherwie. Certainly these rewards are 
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seldom in any notable sense lucrative; nor are they in 
veneral at all proportionate to the magnitude, import- 
ance, and value of the services rendered. By com- 
parison, for example, with the barrister, on the one 
hand, and the well-established and prosperous trades- 
man on the other, the engineer is but poorly paid. 
Lona-fide engineers, however, do not grouse overmuch, 
an they are reasonably content. Most of them find 
their satisfaction principally in the work itself, rather 
than in the very moderate financial return that work 
brings. Thus many tradesmen are much better off than 
éven the most successful engineer. Few engineers are 
able to bequeath upwards of £5,000; and it is sur- 
prising how many who have occupied front-rank 
positions have left considerably less than £2,000. Yet 
they have given themselves to the work without stint, 
and they have been happy in the giving. 

They who would seek the maximum monetary return 
for the minimum mental outlay would never knowingly 
choose an engineering career. Not one engineer in a 


hundred thousand can earn as much in a year as- 


Jackie Coogan obtains in a month. -It is no sordid lust 
of pelf which urges a man to engineering. The urge 
and the lure are there, nevertheless. The financial 
recompense, however, ought to be greater, and more in 
keeping with the value of the work done. Both 
relatively and absolutely stipends are on the whole 
ileplorably low. 

At the same time for those so built, no career offers 
greater attractions of the right kind than does engi- 
neering. The engineer born is never really satisfied 
in any profession or business but that of engineering 
in one or other of its branches. The b0na-fide engi- 
neer is an artist, a creator, and he has all the artist’s 
pride in and love for the creations of his brain. To him 
a machine is the embodiment, the incarnation of a mind 
child ; and thus he fathers these things of steel and iron 
with almost.infinite patience and concern. He sees his 
ideas take form and substance as useful machinery help- 
ing the advancement of the amenities of civilised 
life; and he is well content, the work itself being 
more his reward than the financial return made 
to him. 

There is one side of engineering, however, where men 
whose business or commercial instinct is the more pro- 
nounced are often able to achieve success; and the ma- 
terial benefits derivable therefrom are not infrequently 
considerable. Theirs is, as compared for example with 
design, the more paying end of the concern. They are, 
as a rule, able to influence business as the others are 
net. There is abundant scope on the commercial side 
of engineering to make good, whether in purchase or 
sales departments, or as representing the company’s 
interests in various home, colonial, or foreign districts. 
Here, indeed, initiative is an acknowledged asset, and 
the right kind of it is sure of official approval. So 
long as a man is successful in directing a steady stream 
of important work on to the firm’s order lists, he is 
fairly confident of his principals’ undisguised favour. 
That favour, too, often finds expression in a manner 
directly helpful to his banking balance, While it would 
frequently pay a firm well to increase a designer’s 
stipend, the thing is not so self-evident as it might be. 
This other—the advancement of the successful repre- 
sentative’s salary, commission, or both—is often re- 
varded as a matter perfectly obvious. It is felt to be 
good policy to pay these men in the limelight in some 
sense proportionately to the volume of business they 
introduce. The principle is, of course, sound enough, 
is that the greater the agent’s or the salesmen’s personal 
receipts, the greater the benefits accruing to the com- 
pany the agent represents. 

The commercial engineer, however, should be an 
engineer. In other words, business acumen in itself is 
not sufficient. This means that the commercial engineer 
has to be trained. The more thorough that training, if 
of the right kind, the better for the man concerned. 
There is unquestionably scope for the really qualified 
commercial engineer. 

So far as the training itself is concerned, even expert 
opinion will differ quite considerably as to details. The 


salesman, however, should at least understand sufficien: 
of the material, construction, and functioning, as well a 
the objective, of the machinery or apparatus whose sa\: 
he is pushing, to convince informed inquirers no les: 
than persuade those more easily satisfied. He shoul: 
know what it is he is selling, what are the salient 
features, and how they are obtained. Mere catalogue, 
so-called selling points are not sufficient. He must be 
so sure of his ground as to compel the reason as well as 
tire the imagination of prospective customers. To this 
end he should have a certain minimum of workshop ex- 
perience, sufficient design or drawing office training 
to enable him to interpret a drawing and the relevant 
instructions with ease, and he will be all the better by 
reason of some knowledge of testing. He should also 
know something of costs. All this, be it understood, is 
in addition to his specialised training as a member of 
the commercial staff. Taken all round, the man who 
purchases materials, or sells commodities (here 
machinery or apparatus), should know as much as pos 
sible what it is he is dealing in. Only actual contac‘ 
with the concrete reality can give men anything like th: 
true perspective. An engineering salesman is the mor 
efficient, the better his qualifications as an engineer. 
Book lore, a lesson learned by rote—these things are bu! 
sorry props, and up against anything like a stiff 
proposition, will let a man down badly. He has to be 
salesman and engineer in one, who would excel on the 
commercial side of engineering. It is very often sound 
policy for the firm, and excellent training for the men, 
when the company undertakes to grow its own salesmen. 
it seldom takes long for those in authority to sense likely 
aspirants, provided that the intelligence department 
be alert and functioning. When this policy is followed, 
deliberately, and of set purpose, a definite programme 
of training will doubtless be scheduled. Then fortunate 
indeed are the youths who are selected to undertake the 
course. It is, of course, still up to them to make good 
use of the splendid opportunities offered. The right 
kind of youth will not fail to profit thereby; and the 
firm and he slrould reap common benefits. The technical 
studies, and works and office training, will be sensibly 
planned, and the students themselves wisely guided. 
The main objective will be kept well in mind. Among 
other things, in all probability, knowledge and inter- 
pretation of the metal and materials market will not 
be overlooked, nor will the question of costs, of overhead 
and establishment charges be forgotten. Then will come 
the specific commercial training necessary to the position 
to be filled. In the last resort, however, no matter how 
comprehensive and thorough the training may be, its 
success or otherwise depends almost entirely upon the 
use to which the young engineer puts it. It is he who 
determines his own career, 

In this connection reference may be made to 
a most interesting correspondence which appeared 
some months ago in the columns of Engineering, 
introduced over the nom-de-plume of ‘‘ Managing 
Director.’” Helpful and practical suggestions for 
recruiting “‘The Commercial Side of Engineering’’ were 
made by responsible engineers. Of special significance, 
perhaps, was the definite statement of ‘‘ Managing 
Director ’’ that the firm he represented would be glad to 
meet with two or three well-educated youths of good 
character and health who were willing to undergo such 
a course as he indicated. No premium was asked; the 
training is practical from about 16 years to, say, 20: 
thence to about 23 years of ege the experience is gained 
principally in the drawing and commercial offices; the 
necessary technical study is obtained by attendance at 
evening clases, two or three evenings per week’, between 
the ages of 16 and 21. At the end of such a course, a 
junior post as outside representative would command 
about £150 per annum to commence, with prospects up 
to £1,000 or more according to the success achieved. 

There is undoubtedly scope for the likely youth, who 
has the root of the matter in him, in commercial engi- 
neering. It may not always be easy to get the aspirant 
suitably placed, but it is well to know that such potential 
engineers are needed. The commercial man who is at 
once salesman and engineer is a power to reckon with. 
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Facts about Field-Magnets. 


By FRED. W. DAVIES. 


‘Tue developments that have taken place in the design 
of the electromagnet, since the invention of its proto- 
type by Sturgeon a hundred years ago, have led to 
forms that—in point of desigu—are etlicient and per- 
fectly adapted to the work required of them. <A familiar 
component of every sort of electric machine, the electro- 
magnet in its now somewhat stereotyped forms would 
seen: to afford litle scope for improvement, and none 
for discussion. Nevertheless, the part it plays in 
dynamo-electric machinery is so essential and important 
that a recapitulation of some of the more outstanding 
practical points relating to its construction may perhaps 
be of interest. 

The necessity for using clean, sound castings for the 
field magnet of a direct-current machine, with a view 
to obtaining a low magnetic reluctance, is fundamental 
and well understood; but the significance of an 
inequality in the reluctance of the several magnetic 
circuits (of a multipolar machine with parallel lap- 
wound armature) is perhaps less obvious. The use of 
equalisers on the armature does not neutralise any but 
a small inequality in the strength of the magnet poles ; 
and sometimes an obscure case of sparking at the 
brushes, and even overheating of the armature, may be 
traced to an inequality of pole strength caused by blow 
holes in the magnet casting. 

Although the use of commutating poles is now quite 
general, there still appears to be some diversity of 
practice with respect to the width of these. The usual 
span of a commutating pole is from one-and-a-half to 
two-and-a-half times the pitch of the armature teeth, 
measured at the periphery. The angle it subtends at 
the periphery of the armature need not exceed appre- 
ciably the angle subtended by one of the brushes on 
the commutator. In some machines the commutating 
poles appear to be unnecessarily wide. Indeed, one 
sometimes meets with machines in which the commuta- 
tion could be improved by the simple expedient of 
reducing the width of these poles, by reason of the fact 
that the flux density in the air gap under them would 
thereby be slightly increased. This narrowing of the 
commutating poles, however, should not be resorted to 
in the case of machines having chord-wound, or short 
pitch, armature coils; for with such an armature wind- 
ing wider commutating poles are necessary in order 
that both limbs of a coil may be under their influence 
at the same moment. With a chord-wound armature, 
the sparkless position for the brushes is different when 
the connections are altered for the reverse direction of 
rotation: hence good commutation is not usually ob- 
tained in a reversing motor having a short-pitch wind- 
ing on the armature unless the commutating poles are 
comparatively wide. 

The winding of a magnet for excitation at constant 
pressure (a shunt-wound, or separately excited field- 
magnet, for example) is usually calculated more closely 
to the required ampere-turns than it is to the limiting 
temperature rise. The speed of the machine is of 
first importance; it must come out on test to within 
narrowly specified limits. Workshop irregularities, 
however, tend to thwart the painstaking accuracy of 
For instance, slight variations in the 
thickness of the cotton covering of the wire will cause 
the actual number of turns per layer to differ from the 
caleulated number. It should not be assumed, as is 
sometimes done. that it is possible to compensate for 
such a discrepancy by winding the coil with a greater 
or a smaller number of layers, so as to get the total 
number of turns specified on the instruction sheet; this 
being accomplished by a reference to the revolution 
counter, a usual fitment on most automatic winding 
machines. As the length per mean turn will be altered 
by this procedure, the practice may lead to.an appre- 
ciable error in the tested speed of the machine. 


the desiener. 


Actually, the depth to which such a coil is wound 
is of greater Luportance Uian the precise number of 
turns, so fur as tue speed of Lie machine is concerned. 
So long as the length per mean turn of the coil is 
unaltered, the resulting ampere-turus will be in accord- 
ance with the calculated number, quite irrespective of 
whether more or fewer turns are wound per layer. Lt is 
better, therefore, ior the specified number of layers to 
be strictly adhered to. In the case of the finer gauges 
of wire, it suffices to wind the coils to a mark on the 
former indicating the required depth of winding, irre- 
spective of the number of turns per layer, or even of 
the actual number of layers. As a check on the winder, 
the coils should be weighed, though usually they will 
be found to vary from one another by only a few per 
cent. 

In the larger sizes of low-pressure machines, it be- 
comes necessary to use a strip winding for the commu- 
tating coils. An improvement on the edgewise method 
of winding, so far as the exigencies of winding-shop 
practice are concerned, is to wind the strip flatwise. 
This may be done by using strip of a width equal to 
nearly half the length of the coil, and winding each coil 
in two evolute sections. The inside ends should be 
secured, electrically and mechanically, to an inner shell 
or former of copper, the two sections being wound of 
opposite hands, with a continuous strip of insulating 
material between the layers and an insulating flange 
between the two sections. The two outside ends then 
form the terminals of the coil. 

Aluminium is an economical substitute for copper, 
and is often admissible for both series and commutating 
coils. Owing to its lower conductivity, it obviously 
cannot in every case take the place of copper; but where 
the design permits its use, it will be found to offer a 
decided practical advantage for heavy windings on the 
score of its greater ductility. 

The importance of good insulation cannot be over- 
emphasised. Particularly should this be watched at the 
inside corners of shunt and series coils of direct-current 
machines, where the insulation is liable to crack if 
carelessly applied. Micanite can conveniently be ironed 
on with a hot tool; whilst fibrous materials, such as 
leatheroid and presspahn, may easily be moulded to 
shape after being softened by a short immersion in 
water, care being taken thoroughly to dry out all 
moisture before impregnating with varnish. The final 
wrapping with cotton tape, in the case of a shunt or 
a series coil, not only adds to the insulation of the com- 
plete coil, but serves to bind mechanically both the coil 
and its insulation. 

A somewhat different procedure will be found more 
convenient with a commutating coil. In this case it is 
better to apply the insulation directly to the pole core 
itself, which, being usually separate from the magnet 
yoke, lends itself readily to this method. The section 
of the completed coil should be bound tightly in several 
places with cotton twine before being impregnated. 
Cotton twine is preferable to hempen cord, because, 
being more elastic, it can be applied more tightly. An 
incidental advantage of this method is that better 
ventilation is afforded to the coil, in which, owing 
to the exigencies of space, the cooling surface is 
relatively rather less than in the cases of the shunt and 
series coils. 

The rotors of revolving-field alternators, also, should 
have the insulation applied to the pole cores, and not 
to the coils. which are left bare and bound with cotton 
twine in the manner described for the commutating 
coils of direct-current machines. Here, again, when 
strip winding has to be employed, we may have recourse 
to a flatwise winding of the strip, with the modification 
that the sections near the hub or yoke of the rotor will 
have fewer turns than the outer sections. in order to 
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uccommeodate the coil to the space at disposal and to 
stiffen the field in the air gap. 

In the smaller sizes of alternators it is not practicable 
(with a normal pressure for excitation) to use a strip 
winding. Unfortunately, wire-wound coils are not 
mechanically strong enough to withstand the severe 
stresses set up by centrifugal force. To overcome their 
inherent weakness, they may be treated fin: ally with an 
impregnation of solid compound such as is used for 
transformer coils. A compound that will soften at from 
250 deg. F. to 300 deg. F. gives quite satisfactory 
results in temperate climates, though for working in 
the tropics a harder compound will probably be pre- 
ferred. This treatment not only increases the mechani- 
cal strength of the coils tremendously, but serves also to 
provide a better radiating surface for the heat dissi- 
pated in them, 

A few points relating to the connecting-up of direct- 
current field-magnet coils may be mentioned. The 
shunt coils of multipolar machines are sometimes re- 
quired to be connected in series-parallel. When this 
is done, the coils of like polarity should be grouped in 
series, N poles in one circuit and 5 poles in the other ; 
the two circuits being connected in parallel. This will 
conduce to equality in the strength of the poles, a point 
of some importance and one to which reference has 
already been made, 

Over-compounding is usually rectified by weakening 
the series winding, which is accomplished by connect- 
ing a diverting resistance across the terminals of that 
winding. If. however, the machine has been tested 
with, or is running with, a resistance permanently in 
the shunt circuit so that the shunt field is comparatively 
weak, an alternative and better means of reducing the 
compounding effect is available. It is then only neces- 
sary to increase the strength of the shunt field by cutting 
out the shunt resistance and reducing the speed of the 
machine correspondingly until the compounding effect 
of the series winding is relatively reduced to the re- 
quired proportions. As the effect of this method is to 
carry the field strength to a point higher up, and 
past the elbow or upward bend of the magnetisation 
curve, a small alteration in the strength of the shunt 
field will usually effect the desired improvement in the 
volt-ampere characteristic. 

The connecting-up of the commutating winding in a 
generator or motor is a simple matter; but it is one 
that should not be done by trial and error, as damage 
may thereby be caused to the commutator through 
sparking. It is only necessary to remember that in a 
generator the polarity of a commutating pole should 
lead, that is to say, it should be of the same polarity 
as the main pole ahead of it, following the direction of 
rotation; whilst in a motor its polarity should lag, 
or be of the same polarity as the main pole immediately 
behind it. The function of commutating poles being 
to compensate for the reaction of the armature, they have 
a definite unchangeable relationship to the armature. 
Thus, in a reversing motor the commutating poles are 
reversed with the armature, the connections between 
commutating poles and armature remaining unbroken ; 
in a plain shunt machine the connection between then: 
remains the same whether the machine is used as a 
dynamo or as a motor; and the same might be said 
of the simple series-wound dynamo, of which, when 
used as a motor, the rotation is reversed, though the 
connection between the armature and the commutating 
coils remains unaltered. In the case of a compound- 
wound generator which is required to be altered for 
use as a compound-wound motor, it is necessary only 
to reverse the direction of the current through the 
series winding. 


More Municipal Electric Vehicles.—VMessrs. Electricars. 
T.td., have just delivered to the Leyton Urban District Council 
the first 2}-ton vehicle of a repeat order for five. three of which 
are to be fitted with interchangeable bodies for road sprinkling. 
The company has also delivered a 24-ton vehicle to the Borough 
of Hornsey and has orders in hand, amongst others, from the 
Enfield Urban District Council for a 2}-ton vehicle and from 
the Metropolitan Borough of Islington for two 3}-ton vehicles. 


Some Investigations of High- 
Pressure Cables. 


Relaying Cables 15 years old. 


ALTHOUGH high-pressure cables are widely employed, relatively 
little information has been obtainable regarding the extent 
to which the mechanical and physical properties of their 
insulation alter, after the cables have been in service for 
some time. Dip.-Ing. T. Wasserburger, of the Ober-Spree 
Cable Works, Berlin, in a recent issue of a German contem. 
porary, remarks that it is generally considered sufficient to 
ascertain whether there is any fault in the network, although 
there may perhaps be a temporary feeling of anxiety when 
a catch phrase like *‘ ageing of the insulation ’’ is used. Such 
ageing, it is true, cannot be proved, but it may be said to 
be within the bounds of possibility when the well-known 
phenomena which occur in the mechanical properties of 
materials are recalled. 

An opportunity for testing a 30,000-V cable after it had been 
in service for a period of 12 to 15 years was provided recently. 
The Municipal Electricity Department of Berlin bad been con- 
sidering the possibility of taking up certain portions of its 
extensive 30,000-V network and employing them again at the 
same pressure in the proposed new distribution system. 
It had therefore to be ascertained whether the cable used in 
the original network had deteriorated after its long period 
of service to such an extent that taking it up and relaying 
it would be an uneconomical proposition. 

A nuinber of lengths of cable were therefore cut out of the 
system in question, to be used as test pieces, and were sub- 
sequently tested in the presence of the ollicials of the Berlin 
Municipal Electricity Department. Externally the cable ex- 
hibited a moderately satisfactory appearance. Although the 
outermost jute lapping had dried out in course of time and 
become somewhat brittle, it still formed a quite undamaged 
covering over the armouring. The steel tape was still in good 
condition and showed no deterioration. The jute filling under 
the armouring was soft and as good as new. 

The electrical tests were carr ied out in accordance with the 
rules for new cables of the Association of German Engineers. 
All the test lengths were exposed to a 30-minute pressure test 
at 61,000 V without the occurrence of a breakdown. A piece 
about 16 ft. in length, on which a preliminary bending test 
to twelve times the cable diameter—three times in opposite 
directions—had been made, withstood a pressure of 61,000 V 
for 15 minutes without puncturing. These tests, which were 
more stringent than those laid down in the German Association 
rules, gave the important result that the material used to 
insulate the cables had maintained its original elasticity even 
though it had been subjected to electrical stresses for many 
vears. Two pieces, about 32ft. in length, were tested to 
breakdown, and gave the following results :— 

(1) Starting at 60.000 V, the pressure was gradually raised 
to 150,000 V in 36 minutes, breakdown occurring at this voltage 
29 minutes later. 

(2) Starting at 60,000 V, the voltage was gradually increased 
to 150,000 V in nine minutes. This voltage was maintained 
for 1 hour 4 minutes, when breakdown occurred. In both 
cases the place where breakdown took place was a few centi- 
metres from the end of the lead sheath, and failure was doubt- 
less caused by the impercolation of the air when the ends 
were being prepared. 

The dielectric losses at the working voltage were on the 
average about 0.8 per cent., and agreed fairly closely with 
the values obtained on the cable 15 years previously. Similar 
agreement was also found in the case of the other physical 
constants, such as capacity and insulation resistance, neither 
of which showed any noticeable alteration or irregularities. 

These results are the more noteworthy in that they apply 
to a cable manufactured in 1909-10, and therefore among the 
first cables to be supplied to operate at 30,000 V. The cables 
were put into service at the end of 1910 in ~y system of thie 
then Berlin Electricity Company for the supply of the northern 
part of the city. Since that time they have been fairly well 
loaded for the greater part of the 24 hours, while during the 
daytime they have been generally worked at full load. 

As a result of the good test results described above, the con- 
version was begun in 1923 of the section from the Ober-Spree 
generating station to Wittenanu in accordance with the schen» 
which had been prepared. This involved a length of about 
9 miles, and further sections were taken in hand in the 
following year. Some of the cable taken from the old network 
and laid afresh has therefore heen in subsequent operation u} 
to the present for nearly two years. 

The somewhat unusual procedure of taking out lengths of 
30.000-V cable after they had been in use for 15 years and 
relaying them in another place formed a very interesting 
experiment on the part of the Berlin Municipal Electricits 
Undertaking. It provided an opportunity of demonstrating 
that the mechanical and electrical test figures of cable insula 
tion of good quality do not alter to any appreciable extent 
when the cable is operated in the ordinary way, and that 
the life of such a cable is only limited by external factors, the 
effects of which can, however, be great reduced by care in 
manufacture. 
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South African Notes. 
(From Our Special Correspondent.) 


/HE resignation is announced of Mr. G. C. Beadle, the 
director of the Durban Municipal broadcasting station, on 
his acceptance of an invitation by the British Broadcasting 
Oo.. to take over the directorship of the Belfast (Ireland) 
station. Mr. Beadle has held the appointment with the Durban 
Municipality since the inception of its broadcasting depart- 
nent in 1924, and enters upon his new duties in November 
next. 

Cape Town Tramways.—The Cape Town Municipality has 
1 some years supplied the Cape ‘Town ‘Tramways Co. with 
energy during peak loads, but has recently concluded an 
agreement with 1t to supply the whole of its requirements 
of electrical energy for the operation of its tramway systems. 
‘he supply will be given at approximately 550 volts d.c. from 
the converters installed in four converter sub-stations, as 
follows :— 

Dock Road power station 
Burg Street sub-station 2,000 kW (two units) 
Toll Gate depot , 1,000 kW (two units) 
Claremont - 600 kW (two units) 
As soon as the necessary equipment has been installed in 
these sub-stations, the tramway steam plant will be shut 
down. It is proposed to install in the Toll Gate and Clare- 
mont sub-stations automatically-operated converter equip- 
ment, 11,500-volt, 3-phase, 50 cycles, to 500/550 volts d.c., so 
equipped that, if desired, the sub-station plants may be 
started up and shut down according to the load requirements 
on the system by press-button control from the Dock Road 
power station, after which the stations become fully automatic. 

Cape Town Rural Supply.—The first section of the Elec- 
tricity Supply Commission’s 33,000-volt transmission line, 
which is being erected to provide a supply to the Cape rural 
districts, has been completed and is in use as far as Bellville. 
Pending completion of the Commission’s power station, the 
-upply is actually being given from the Cape Town Council’s 
power station at 11,000 volts. 

Table Mountain Railway.—Some years ago a railway to the 
top of Table Mountain was under consideration, and it has 
igain been mooted with every possibility of a definite scheme 
heing carried out. The Aerial Cableway Syndicate has sub- 
mitted an offer to the Cape Town Council, which has appointed 
a sub-committee to report thereon. It is proposed to con- 
struct, run, and maintain an aerial passenger cableway ser- 
vice to the summit of the mountain, operated by electricity. 
Details of the proposal are not vet available, except that the 
ars would accommodate twenty persons, and that the trip 
would take seven minutes. 


1,000 kW (one unit) 


Parliamentary News. 
[By Our Special Parliamentary Reporter.) 


Interference With Broadcast Reception.—On August 3rd, 
Col. Day asked the Postmaster-General if he was aware of the 
annoyance experienced by wireless listeners in coastal districts, 
owing to the use of spark transmitters by ships; and whether 
any action could be taken with a view to abating this form 
of annoyance. 

Sir W. Mircue.t-THomson said he was aware that wireless 
communication between ship and shore did at times interfere 
with broadcast reception, especially when unselective receiving 
apparatus was used. The abolition of spark transmission from 
ships would require international agreement, and he hoped 
that it might be possible to achieve this, when financial con- 
ditions at home and abroad in the shipping industry improved. 
Meanwhile, however, improvement could be effected by making 
receiving apparatus more selective. 

Col. Day asked the Postmaster-General if his attention had 
been drawn to the interference occasioned on the south coast 
to wireless reception owing to the operation of Morse signalling 
from the Newhaven station; and whether he would cause the 
wave-lengths of the Newhaven and Dieppe stations to be raised 
to 800 metres in order to avoid such interference. 

Sir W. Mitcue..-THomson said that traffic was already ex- 
changed between the Newhaven and Diepne wireless stations 
on the 800-metre wave, although the 300-metre wave was used 
for obtaining the attention of the Dieppe station, which kept 
watch on that wave only. Other possible methods of reducing 
the interference were being investigated. 


Smokeless Fuel.—On August 3rd, Lorp E. Percy informed 
Mr. Connolly that work on the production of smokeless fuel 
was progressing steadily at the Fuel Research Station so far 
as the coal shortage would allow. The whole question was 
discussed in the Annual Report of the Director of Fuel Re- 
search for 1925, which would be published during the autumn. 
Developments during 1926 had been promising and would be 
dealt with in a special report. 


Equipment for Russia.—On August 3rd, Mr. J. Hupson 
ceed the President of the Board of Trade whether his depart- 
ment would take steps under the Trade Facilities Act, the 
revised Export Credits Scheme, or otherwise, by which there 
might be facilitated the placing of orders in Great Britain 
by the Russian commission now in this country and empowered 
to purchase electrical equipment to the value of £2,500,000 
for Russian power stations. 

Mr. A. M. Samuet said that the answer was in the negative. 
The policy of His Majesty’s Government towards credits for 
transactions with the Soviet Government remained unchanged. 


The Adjournment.—Parliament adjourned on August 4th 
for the Summer Recess until November 9th. 


Business Notes. 


Commercial and Industrial Developments, Business Changes, Trade Opportunities, 
New Publicity Literature, Liquidations and Failures. 


A Large Battery Poster.—Tue Harr Accumutator Co., 
ip., has produced a large poster (60 in. by 40 in.) to adver- 
tise its batteries for radio work and motor-car lighting and start- 
ing. The poster is in four colours and embodies an original 
idea—comparing the accumulators with artillery batteries for 
strength and efficiency. 


Municipal Trading af Manchester. — The Daily Dispatch 
says that an accusation By a Labour member that one of the 
‘ouncillors was interested in the electrical trade led te a heated 
discussion at a meeting of the Manchester City Council on 
\ugust 4th. The allegation was withdrawn. A suggestion 
was made that the Electricity Department should sell electrical 
fittings at its showroom in St. Ann Street. The Town Clerk 
said the Corporation had the necessary powers. 


Works Visit.—When the members of the Institution of 
Mechanical Engineers during the recent summer meeting at 
Ipswich inspected the works of Messrs. Vickers-Petters, Ltd., 
. large number of engines ranging from 27 to 750 b.h.p. were 
seen on test in the test shop. Special attention was given 
to an engine of 650 b.h.p. destined for the Worksop U.D.C. 
Electricity Department; and to an entirely new type of high 
ompression, cold starting, direct injection, two-stroke cycle: 
engine of 750 b.h.p., which is in an experimental stage. 


An Inquiry into American Cenditions.—The Government 
has decided to send a delegation to Canada and the United 
States of America, for the purpose of studying industrial con- 
ditions in those countries, with special reference to the rela- 
tions between employers and employed in their bearing upon 
ucustrial conditions in Great Britain. The delegation, which 
will leave this country in the early autumn, will be constituted 
as follows :—Sir Wilham Mackenzie (chairman), Mr. Ernest 
Bevin, Mr. M. B. Dewar, Mr. J. Kaylor, J.P., Mr. F. W. 
Leggett, Mr. I. H. Mitchell, Mr. Randolph Smith. Mr. H. C. 
Emmerson, of the Ministry of Labour, will act as secretary to 
the delegation. 


An All-Electric Bungalow.—The Electricity Department 
of the Ashton-under-Lyne Corporation is displaying the latest 
electrical appliances for domestic purposes in an all-electric 
bungalow erected by the Ashton Co-operative Society on its 
new housing estate. 

Lantern Slides.—Messrs. Vickers-Petrers, Ipswich, 
announce that in view of the considerable number of appli- 
cations from lecturers for the loan of slides illustrating the 
“'V.P.”" new models, they have had prepared a good range 
of suitable slides which are available on loan for authors of 
papers on modern oil engines. 


Commercial Travellers’ Club.—An influential committee 
composed of representatives of the United Commercial 
‘Travellers’ Association, Incorporated, the British Commercial 
‘Travellers’ Associations, Federated, Electrical Trades C.'l.A., 
and other trade C.T.A.’s has in hand a project for the forma- 
tion of a |ondon Commercial Travellers’ Club on lines that 
will equal the commercial travellers’ clubs in overseas British 
Dominions. Copies of the prospectus and further particulars 
can be obtained from the secretary, Jritish Commercial 
Travellers’ Club Committee, Anderton's Hotel, Fleet Street, 
London, E.C.4. 


New Zealand Protection Proposals.—The Wellington 
correspondent of The Times states that a deputation of New 
Zealand manufacturers to the Prime Minister has asked for 
increased protection for local industries, especially for engi- 
neering products, boots, brushes, woollens, clothing, and 
motor bodies. An increase of 10 per cent. in the tariff on 
imported goods was suggested. The deputation stated that 
if better protection were given industry could absorb more 
immigrants. The Prime Minister promised consideration of 
the proposal, but asked manufacturers to consider the possi- 
bility of making economies by specialising output and im- 
proving organisation. The Government recognised that manu- 
factures must increase as the country grew. 
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Canadian Battery Production.—The United States Trade 
Commissioner at Ottawa states that Canada has 16 plants 
manufacturing storage or dry batteries, representing a capital 
investment of $6,940,670 and giving employment to about 
1,115 workers. ‘The total production in 1925 was $6,845,800; 
expenditures for raw materials totalled $3,377,150, and for 
wages $1,330,880. Storage batteries were made in 14 different 
establishments; the total production being valued at $3,606,264, 
which included $481,234 worth of batteries for radio purposes ; 
$2,870,100 worth for automobiles and internal-combustion 
engines; and $254,930 worth for other purposes. Production 
of dry-cell batteries amounted to 26,879,450 individual _ cells 
valued at $3,186,104. Imports of batteries totalled $1,064,440) 
and included 23,79 storage batteries worth $1,026,100 and 
primary batteries valued at $38,352. 

Recent Contracts.—Messus. Srornert & Prirt, Lip., have 
recently secured an order for twenty-four 2-ton electric jib 
cranes for the King George Dock, Calcutta. ‘The contractors 
for the Sutiej Valley irrigation scheme (India) have ordered 
two electrically-driven concrete mixers from Messrs. RANSOMES 
and Rapier, Lap. 

Electricity at Altrincham.—Mr. G. H. Fawcus, chief 
engineer and manager of the Altrincham Electric Supply, Ltd., 
has sent us a photograph (reproduced herewith) of a petrol- 
electric vehicle, dressed by his staff at a few moments’ notice 
and entered in a carnival procession in aid of the local hospital. 
A cooker formed the centre-piece, and it was continuously 


LE 


An Electrical Demonstration at Altrincham. 


operated by two lady attendants, producing cakes which realised 
. goodly sum for the hospital funds. A number of other 
appliances were also shown in working order, and the display 
attracted a good deal of attention with a twofold beneficial 
effect. 

Unemployment.—There was a fairly large decrease in the 
unemployment total during the week ended July 26th, the 
number at that date being 1,605,500, as compared with 1,631,268 
on July 19th and 1,197,631 on July 27th, 1925. 


The Timber Market.—QOur Timber Trade Correspondent 
reports that in spite of the coal strike the softwood market 
gained appreciably in strength during the month of July. This 
is due greatly to the demand for timber for new houses, 
which class includes poles for wireless purposes, many builders 
and financiers engaged in new house property anticipating 
the wishes of intending clients. For building woods of all 
descriptions prices have firmed up, and as stocks are not at 
present large, and there is only one good source of consump- 
tion, the wood market will improve considerably with a re- 
vived general demand as soon as the coal troubles are over. 
In the hardwood section of the trade the poorer qualities 
are not in much request at present, neither is American 
lumber (oak, ash, walnut, satin walnut, &e.), but all of these 
are expected to become active with the general resumption 
of trade. For the better qualities of mahogany and for teak, 
rosewood, and satinwood, however, prices are firm, and this 
position seems likely to be maintained, probably with a stiffen- 
ing of rates later on. 

** Purlite Lamps.—l nder this heading Messns. SIEMENS 
AND EnGuisu Exnrernic Lamp Co., Lrp., are introducing their 
internally frosted vacuum and gasfilled electric lamps. 

Argentine Electrical Imports.—The Review of the River 
Plate shows that the imports of electrical goods into Argentina 
during the first three months of this year reached a tariff 
value of $4,399,688, as compared with $3,360,301 in the first 
quarter of 1925. It is to be noted that the tariff value is 
considerably below the real value—for all imports the ratio 
was about 117 to 227. The increase in electrical imports is 
mainly due to the greater quantity of cables and wires im- 
ported (3,700,000 kg. as compared with 2,300,000 kg.); the 
imports of motors and dynamos also rose from 990,000 kg. to 
1,190,000 kg. 

Japanese Tariff Investigation.—A committee has been in- 
structed by the Japanese Government to investigate the trade 
in, inter alia, incandescent electric lamps. with a view to the 
revision of the import duties upon them. 


Irish Free State Electrical Imports.—The Irish Free State 
Ministry of Industry and Commerce has issued detailed figures 
of imports for the first three months of the current year, with 
a comparison with the corresponding period of 1925. From 
these we have compiled the appended table showing the value 
of the total imports of electrical machinery and apparatus into 
the Free State and the amount attributed to the United King- 
dom as country of shipment, but not necessarily of manu- 


facture :— 
Total. U.K. Share. 
1926. 1925. 1926. 1925. 
£ £ £ £ 


Electric wires and cables 24,167 21,935 15,579 15,873 
Teleg. and telephone in- 

struments and appara- 

tus 8,029 5, 
Electric lamps and parts 14,614 12, 
Batteries and accumu- 


832 8,057 5,791 
569 13,424 19'364 


lators 8,860 6,879 8,253 6,631 
Radio sets and parts ... 46,071 14,483 44,543 13,988 
Other electrical goods 

and apparatus .. ... 27,746 11,706 13,676 11,034 
Electric generators 4,438 1,607 4,114 
Electric motors... .. 11,551 8,488 5,114 8,453 
Other electrical machinery 7,872 5,822 3,032 1,841 


Totals... £166,217 £92,152 £113,245 £80,089 
lt will be seen that while wide variations are shown in the 
different classes of goods, the 1926 imports are £74,165, 
or over 80 per cent., above those of the first three months of 
the preceding year. All but £52,932 of the goods came from 
the United Kingdom, and of the balance £38 is attributed to 
Switzerland and the remainder to Germany. 


Radio Business in Australia.—|he Sydney Morning Herald 
states that the recent radio exhibition at Melbourne has led 
to a “boom "’ in the radio apparatus business in that city. 
‘the retail shops were inundated with orders and stocks were 
quickly cleared. ‘The business is further stimulated by the 
high quality of the programmes radiated by the Melbourne 
broadcasting stations (83LO and 3AR). It is said that the 
“boom ’’ has spread to other Commonwealth towns. Radio 
business in Sydney has improved considerably in recent 
weeks, but there the demand is principally for high-class sets 
and super-heterodyne equipment. 


New Australian Companies.—Among the new companies 
connected with the electrical industry recently registered in 
Australia are the following:—Amplion (Australasia), Ltd., 
Sydney. Capital, £10,000. Objects: ‘lo acquire patents, &c., 
relating to radio-telephony and telegraphy, &c. ‘The General 
Indent & Export Co., Ltd., Sydney, with a nominal capital 
of £15,000, is formed to manufacture and trade in electrical 
goods, radio apparatus, &c. 


New French Company.—Under the title of Les Journaux 
Electriques Francais a company has been formed with offices 
at 30, Rue de Grammont, Paris, for the working and sale ol 
apparatus for signs or luminous advertisements, and the rent- 
ing of sites for publicity purposes. The share capital is 
550,000 fr. 


New Indian Company.—The Madura Electric Co. is the 
name of a new concern which has lately been organised at 
Madura, Province of Madras, with a capital of 200,000 rupees, 
to carry on an electrical engineering business. 


Proposed Buenos Aires Subways.—The Review of the River 
Plate states that Messrs. Dodero and Benigni, who have on 
several occasions shown themselves disposed, on certain terms, 
to furnish capital for underground tramway lines and services, 
have addressed another communication to the Buenos Aires 
City Council on this subject. They point out that in Novem- 
ber, 1924, they presented to the Intendent a petition for the 
concession to construct subway lines and exploit them 
for a period of forty years. The idea was to provide 
four underground lines at a cost estimated at about $170,000,00U 
m/n. ‘The proposal was not merely a technical one but had 
responsible financial backing. The assurance of this financial 
backing has been repeated in spite of successive postpone- 
ments of any definite ruling on the general proposal. The 
interested parties consider, however, that it is time a definite 
answer one way or the other was forthcoming. They state 
that the offer is extended until December 3lst next, and hope 
that before that date the matter will have been made the 
subject of a final decision by the City Council. 


Lead.—Messrs. James Forster & Co. state that the Ger- 
man excess of imports over exports during June were 5,785 
tons, against 2,312 tons in March, and the future course of 
the market here depends largely on whether this improvement 
is maintained or not. 


Chinese Note.—The Yao Hwai Electric Light Co., Pengpu 
(Anhwei province) is about to increase its plant to 950 kW. 
This company has a capital of $150,000, and its present plant 
is of Swiss manufacture. 


New Zealand Preference.x—The Christchurch (N.Z.) 
correspondent of the Daily Mail states that the Hutt Valley 
Electric Power Board has adopted a policy of British prefer- 
ence, and will purchase British trucks, wire, tires, &c., against 
all competing manufactures. 
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Radio Wholesaiers.—We are informed that at a meeting 
of late wholesaler members of the N.A.R.M.A.T., held at the 
Midland Hotel, Manchester, on August 4th, the following 
resolution was passed:—‘‘In view of the lapse of the 
N.A.R.M.A.T. Wholesalers’ Section, during the interim period 
we form ourselves into a local Radio Wholesalers’ Association, 
under the style Lancashire and Cheshire Radio Wholesalers’ 
Association, for the purpose of mutual protection and support.”’ 
The Association will embrace all genuine wholesalers in the 
Counties of Lancashire and Cheshire, and they will have com- 
plete liberty of action with regard to purchase. Members of 
the Association who are in the position of acting as sole agent 
for any radio material will confine to their fellow members 
only (over and above genuine wholesalers outside the Associa- 
tion) a preferential discount on such radio goods that they 
control as agents. Any genuine radio wholesaler, in Lanca- 
shire and Cheshire, who may not have been included in the 
late N.A.R.M.A.T. section is eligible for membership. Mr. 
S. E. Whiteley, of 54-8, Gartside Street, Manchester, was 
appointed hon. secretary. The next meeting is called for 
Wednesday, September Ist, at 2.30 p.m., at the Midland Hotel, 
Manchester. 


Trade Announcements.—Mnr. Greorce Lane has commenced 
business as an electrical engineer at Wood Street, ‘Taunton. 

Mr. Cuartes JAcKsoN, electrician, lately carrying on busi- 
ness as Jackson & ‘Timm, at U1, Silver Street, Whitby, is 
now in business on his own account at 7, Hunter Street, 
Whitby. 

Messrs. GLover, electrical engineers, Darlington, are re- 
moving into new premises in Skinner Gate. 

Messrs. W. H. Axwonriy & Co., electrical engineers, have 
removed from 43, Old ‘Town Street, to 4, Duke Street, Ply- 
mouth. 

The Leicester depot of Messrs. T. Beapte & Co., Lp., of 
Hull, has been moved from Newport Place, Northampton 
Street, to larger premises at 26, Charles Street, Leicester. 


Catalogues and be Constructions ELEc- 
TRIQUES DE CHARLEROI, 56, Victoria Street, S.W.1.—August 
stock list of motors and dynamos. 

THE Parsons Moror Co., Lip., Town Quay Works, South- 
ampton.—A_ pamphlet describing the company’s  gas-vil 
engines, which are heavy-oil engines fitted with a new type 
of vaporiser. 

THe Hart Accumuator Lrp., Stratford, E.15.—August 
blotter advertising the company’s batteries for electric lighting 
installations. 

Siemens & EncuisH Exvecrric Lame Co., Lrp., 38 and 39, 
Upper Thames Street, E.C.4.—Illustrated price sheet for 
August. 

THe Premier Cooter & Co., Lrp., Shalford, 
near Guildford.—An illustrated brochure dealing with all 
forms of water-cooling plant for power-station purposes. 

Mr. J. A. Brook, 24, John William Street, Huddersfield.— 
A folder advertising the “‘ J. A. B.’’ electric lamp lock. 

THE Lisenin WireLess Co., la, Edgware Road, W.2.—An 
illustrated pamphlet describing a “* positive-grip’’ plug and 
socket for radio work. 

Messrs. Crompton & Co., Lrp., Chelmsford.—Descriptive 
List No. 608, dealing with the company’s rotary converters. 
Full illustrated details are given. 

Evectric LAMe AND Suppures Co., Lrp., 73, Newman 
Street, London, W.1.—-Pocket price list of ‘“‘Z”’ v.i.r. wires 
and cables. 

STANDARD ‘TELEPHONES & Cases, Lirp., 63, Aldwych, London, 
W.C.2.—Publication issued to the trade, showing the 1926 
model of the ‘* Standard ”’ electric washing machine, giving 
information respecting its mechanical features and reasons 
why it pays to use it. 

Mr. A. L. Curtis, Westmoor Laboratory, Chatteris.— 
Second edition of catalogue of sands, claws, and economic 
minerals for industrial purposes. 

Messrs. Lesiie Dixon & Co., 218, Upper Thames Street, 
London, E.C.4.—Illustrated and priced leaflet descriptive of the 
“* One-meter ’’ universal radio measuring instrument. 

Mr. ALAN Wuaicut, 124, Chancery Lane, London, W.C.2.— 
Folder particularising the ‘‘Inventum”’ electric storage 
cisterns; also a list of ‘‘ Inventum”’ electric fires, including 
several new types. 

THe Foourrcere Parent Accumutator Co., Lrp., Market 
Harborough.—Showeard of Lion” accumulators and a 
window transparency for advertising them. 


Bankruptcy Proceedings.—S. Patrerson, 55, Aberdeen 
Walk, Scarborough, Yorks., electrician.—The receiving order 
in this matter was made recently on debtor’s own petition. 
According to the statement of affairs, there were gross liabili- 
ties of £556, of which £552 was expected to rank, and there 
were assets of £55. Debtor attributed his failure to bad 
trade during the past three months, pressure by creditors, 
and want of capital. He stated that he first commenced 
business on his own account as an electrical and mechanical 
engineer in January, 1924. He possessed no capital when 
he went into business. He had previously been employed 
by various companies as an electrician. His reason for givin 
up this employment was that he thought there was a g 
opening in Scarborough for an electrical and mechanical 
engineering business. Debtor had kept a cash book and 
debtors’ and creditors’ ledger, but they did not contain any 
capital, trading, or profit and loss accounts. The average 
profits from the business amounted to about £3 a week. which 
was used for household and personal expenses. He became 


aware of his position a fortnight before he filed his petition, 
but he admitted that since November last he had been short 
of capital. 

The first meeting of creditors was held on August 4th at the 
Official Receiver's office, Scarborough. The case being a sum- 
mary ene was left with the Official Receiver as trustee of the 
estate. The following are creditors :— 


General Electric Co., Ltd. 78 Albion Electric Stores... oo 
Telephone Manufacturing Co., Electric Lamp Factors, Ltd. ... 24 
Allott, W. ... .. 89 Siemens Bros. & Co., Ltd. 


. G. F. Rennie, electrical engineer, 19, Bridge Street, 
Andover.—The public examination of this debtor was held on 
August 5th at Salisbury. According to the statement of 
affairs, the liabilities were estimated at £724, with assets of 
£203, thus disclosing a deficiency of £521. It appeared that 
the debtor commenced business on his own account in August 
of last year. He had a commencing capital of £100. He had 
had no experience in buying stock. He drew £2 10s. a week, 
while other expenses made a total of £5 2s. weekly. He 
believed that at the commencement he made sufficient to cover 
the expenses, but later he had to meet competition in the 
neighbourhood. ‘The examination was closed. 

E. D. S. Munpay, 272, Lake Road, Portsmouth, electrical 
engineer.—The public examination of this debtor was held on 
August 9th at lortsmouth. The statement of affairs showed 
liabilities expected to rank at £200, against assets of £51. 
Debtor attributed his failure to insufficient profit to meet 
living expenses, and a loss on the sale of effects by auction. 
In July, 1922, debtor commenced business with £200. The 
business was unsuccessful, the profit being insufficient to meet 
business and household expenses. An execution was levied, 
and debtor had to sell his stock, &c., and he estimated that he 
lost £85. The examination was closed. 


H. G. Setiers, trading as R. Sellers, 72a, Spital Hill, Shef- 
field, electrical engineer.—The first meeting of the creditors 
of the above was held on August 4th at the Official Receiver’s 
offices, Sheffield. The deficiency was returned at £211. Debtor 
attributed his failure to insufficient business to provide a liv- 
ing and lack of capital. The matter was left with the Official 
Receiver as trustee of the estate. 


L. A. Woopneap (trading as L. Woodhead), 25a, Charles 
Street, Bradford, radio dealer.—The first meeting of creditors 
was held on August 5th at the Official Receiver's office, 12, 
Duke Street, Bradford. The statement of affairs showed a 
deficiency of £248. The case, being a summary one, was left 
with the Official Receiver as trustee of the estate. 

Li. ‘Tipswett, electrical engineer, trading as H. Tidswell and 
Co., 11, Bazaar Street, Pendleton, Lancs.—First and final 
dividend of 33d. in the £, payable at the Official Receiver’s 
offices, Byrom Street, Manchester. 

W. H. Murap (trading as W. H. Murad & Co.), wireless 
manufacturer, 126, Princess Street, Manchester.—Trustee, Mr. 
J. G. Gibson, Official Receiver, Byrom Street, Manchester; 
released July 26th. 

J. H. Douurrr.e, Portsmouth Road and Park Street, Guild- 
ford, trading as the Zenith Radio Manufacturing Co.—First 
meeting held August llth; public examination, October 5th, 
at the Guildhall, Guildford. 

J. Isnerwoop, 91, Lee Lane, Horwich, radio and photo- 
graphic dealer. Trustee, Mr. J. G. Gibson, Official Receiver, 
Byrom Street, Manchester, released July 29th. 

G. C. Barnes, electrical engineer, Regent Electrical Works, 
toyal Street, Barnsley.—Receiving order made August 3rd on 
debtor’s own petition. 

Company Liquidations.—Javes Scorr, |1p., Knowsley 
Electrical Works, Bootle, Lancs.—A fourth and final dividend 
of 6d. in the £ is payable by Messrs. Chalmers, Wade & Co., 
chartered accountants, 5, Fenwick Street, Liverpool. 

P. Avam, Lap.—Winding up voluntarily. Liquidator, Mr. 
W. H. Bevan, 182, ‘Temple Chambers, E.C.4. A meeting of 
creditors was held on August Lith. Particulars of claims to 
be sent to the liquidator by August lst. 

S. M. F. ExecrricaL Suppiies, Lrp.—Winding up volun- 
tarily. Liquidator, Mr. E. J. Mitton, 43, Oozells Street North, 
Birmingham. A meeting of creditors was to be held on 
August 12th. The meeting was formal, all the creditors hav- 
ing been paid in full. 

British Automatic INSTALLATION Co., 
A meeting of creditors was to be held on August Ith. 

Arex Exvectric AccumuLaTor Synpicate, Lrp.—A general 
meeting is called for September 6th at 24, Coleman Street, 
K.C., to hear an account of the winding up by the liquidator, 
Mr. H. T. McConville. 


Dissolution of Partnership.— Jones & Co., electrical and 
radio engineers, Manchester.—Messrs. E. Jones and F. H. 
‘Turner have dissolved partnership. Mr. Jones will attend to 
debts. 

Winding-up Petition.—De Leeuw & Co., Lap.—A petition 
for the winding up of this company has been presented to 
the High Court by R. B. Lipton, Ltd., 84, Jermyn Street, 
S.W.1, and will be heard on October 13th. 

Patent Restoration.—\n order was made on \ugust 4th 
restoring letters patent No. 173,529 (35,156 of 1921) granted to 
the Quarzlampen G.m.b.H., for ‘* Mercury-vapour apparatus, 
and more esvecially quartz lamps.”’ 
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Book Notices.—‘‘ The Electrical Industry in Germany.’’— 
This volume (BEAMA Special Publication No. 3) contains the 
results of a valuable investigation carried out by the British 
Electrical and Allied Manufacturers’ Association into the 
financial and competitive position of German industry, with 
special reference to electrical manufacturing. It is obtainable 
from the B.E.A.M.A. (36, Kingsway, W.C.2) for 10s. 6d. net. 

Technologic Papers of the U.S.A. Bureau of Standards. 
No. 297, Vol. 19. ‘‘ A Statistical Study of Conditions Affect- 
ing the Distance Range of Radio-lelephone Broadcasting 
Stations ’’ (5 cents). No. 315, Vol. 20. ‘* Non-destructive 
Testing of Wire Hoisting Rope by Magnetic Analysis’ (10 
cents). 

Scientific Papers of the U.S.A. Bureau of Standards. No. 
. Vol. 21. ‘* A Unicontrol High-Frequency Radio Direction 
‘inder.”’ 

The Tramways and Light Railways’ Association Journal— 
Special Congress issue. No. 284, August, 1926. Price 2s. 6d. 

Journal and Record of Transactions of the Junior Institu- 
tion of Engineers. Vol. XXXVI, part TIT. August, 1926. 
Price 2s. 

** Elementary Heat and Heat Engines,”’ by F. G. R. Wil- 
kins. Pp. xii+312; figs. 122. London: Oxford University 
Press. Price 7s. 6d. net. 


Lighting and Power Notes. 


Australia.—New Sourn Wates.—According to the Electrical 
Engineer of Australia and New Zealand, the latest annual 
report of the New South Wales Public Works Department 
contains a review of the operations of the electrical engineer- 
ing branch of the Department (engineer, Mr. H. G. Carter), 
for the three years ended June 30th, 1925. During the period 
under review the Department has been making extensive in- 
vestigations of hydro-electric possibilities. ‘The result shows that 
the continuous capacities that can be obtained from the streams 
investigated to date are as follows :—Snowy River, 300,000 h.p. ; 
Shoalhaven River, 46,000 h.p.; Murray River, 40,000 h.p.; 
Murrumbidgee River (under construction), 5,000 h.p.; Gilmore 
Creek, 1,600 h.p.; Buddong Creek, 4,700 h.p.; Cataract-Cor- 
deaux water supply dams, 8,000 h.p.; Styx River, 10,000 h.p.; 
Ellenborough River, 2,500 h.p.; Nymboida River, first stage, 
2,000 h.p., Nymboida River, second stage, 30,000 h.p. In addi- 
tion to these schemes, investigations are being carried out on 
other streams from which it is estimated that a total of 234,540 
h.p. may be developed. ‘The most promising hydro-electric 
resource so far as present requirements are concerned is the 
Shoalhaven River. ‘This is being investigated in detail. Three 
stages of development have been suggested, according to the 
extent of the market for energy and it is anticipated that 
the maximum amount of power can be obtained at a capital 
cost of £42 per kW and an annual expenditure of £3.5 per kW. 

Barking Town.—Mains Extensions.—The Electricity Com- 
mittee has decided to lay feeder cables to Ripple Road and to 
Salisbury Avenue at a cost of £3,500. 

Blackpool.—INcreAse or CHARGES.—An increase of 10 per 
cent. on the electricity tariff, owing to the increased cost of 
coal and other fuel, has been recommended by the ‘Tramways 
and Electricity Committee. 

Brighton.— Year's Workinc.—We have received from Mr. 
J. Christie (borough electrical engineer), a copy of his report, 
together with the statement of accounts on the working of 
the electricity undertaking, for the year ended March 31st last. 
The total revenue amounted to £219,628, as compared with 
£201,095 in the previons year, and the working expnses were 
£141,701, as against £134,939, leaving a gross profit of £77,922 
(£66,156). Capital charges absorbed £48,108, and £4,542 was 
contributed to capital outlay, leaving a net profit of £25,272. 
This was added to a balance of £23,646 from the previous year, 
making a total of £48,918, which was distributed as follows :— 
Rate relief, £20,091; reserve, £3,646; carried forward, £25,181. 
The capital expenditure during the year amounted to £170,169, 
and included £76,020 for mains, and £69,792 for machinery 
and plant. The consumption of electrical energy increased 
from 18,122,667 to 20,544,390 kWh, and the maximum supply 
demanded from 11,400 to 12.900 kW. The average price ob- 
tained per kWh fell from 2.42d. to 2.32d. 

Dinas Powis.—E vecrricity Suppty.—The Cardiff Rural Dis- 
trict Council has decided to apply for sanction to proceed with 
the electricity scheme for the district. The cost is estimated 
at £10,025. 

Doncaster.—Loans.—The ‘Town Council is applying for 
sanction to a loan of £16,850 for a new electricity distribution 
scheme in the centre of the town, and £35,750 for mains, 
meters, services, &c. 


Dorking.—SreciaL Orper.—Application has been made to 
the Electricity Commissioners by Edmundsons Electricity Cor- 
poration, Ltd., for a Special Order authorising it to supply 
electricity in parts of the rural districts of Dorking and 
Reigate. 


Douglas (I. of M.).—Yerar's Worktnc.—The accounts of 
the Corporation electricity undertaking (engineer, Mr. B. Kelly) 
for the year ended March 3lst last, show a total income of 
£20,386, as compared with £13,878 in the preceding year. 
Working expenses amounted to £9,521, as against £7,529, 


leaving a gross profit of £10,865 (£6,349). After meeting 
capital charges there was a net profit of £5,322, of which 
£2,367 was transferred to sinking fund and the remainder 
placed to reserve. The capital expenditure, which included 
£13,928 for mains and services, amounted to £41,488. The 
sales of electrical energy increased from 554,031 to 888,305 kWh. 


Glasgow.—Etectriciry Cuarces.—In connection with the 
charges for electricity to the all-electric houses, a deputation 
from the Shieldhall ‘lenants’ Association, having asked the Cor- 
poration Electricity Committee to fix charges at such rates 
as will enable them to make greater use of electricity for light- 
ing, cooking, &c., the manager has been requested to report 
on the matter. 


Grimsby.—Year’s Workinc.—The report on the working 
of the Corporation electricity undertaking (engineer, Lt.-Col. 
W. A. Vignoles) for the year ended March 31st last, shows a 
total income of £85,507, as compared with £78,151 in the pre- 
ceding year. Working expenses amounted to £48,003, as 
against £47,079, leaving a gross profit of £37,503 (£31,072), to 
which was added revenue from other sources, making a total 
of £38,151. After meeting capital charges there was a net 
profit of £9,665, as compared with £5,559 in 1924-25. The 
capital expenditure during the year amounted to £27,857 and 
included £16,556 for mains and services. ‘The sales of electrical 
energy increased from 9,752,994 to 11,911,717 kWh, and the 
average price obtained per kWh fell from 1.83d. to 1.72d. 


Hastings.— Year's Workinc.—The accounts of the Cor 
poration electricity undertaking (engineer, Mr. R. F. Fer- 
guson) for the year ended March 3lst last, record a total 
revenue of £69,541, as compared with £63,228 in the preceding 
year. Working expenses amounted to £38,951, as against 
£30,912, leaving a gross profit of £30,590 (£32,316), to which 
was added a grant from the Unemployment Grants Committee 
of £1,194, making a total of £31,784. After meeting capital 
charges, there was a net profit of £3,542, as compared with 
£8,626 in 1924-25. This was carried to appropriation account, 
together with a balance of £11,189 from the preceding year, and 
distributed as follows :—Reserve, £2,000; rate relief, £6,000: 
carried forward, £6,731. The capital expenditure during the 
year amounted to £90,332, and included £46,067 for mains and 
£18,727 for machinery. The sales of electrical energy in- 
creased from 3,374,705 to 5,395,157 kWh, and the maximum 
supply demanded from 1,895 to 3,700 kW. A bulk supply to 
Bexhill Corporation was commenced in November last. 

Loans.—The Town Council has applied for sanction to loans 
of £7,000 for services and £1,000 for transformers. 

The Council has adopted a scheme of assisted wiring, not 
exceeding six lights to each house, free of initial cost te the 
consumer. The work will be carried out through local con- 
tractors. 


Helensburgh.—E.ecrriciry Suppty.—A supply of electri- 
city has recently been inaugurated in the district. The cable 
has been laid by the Clyde Valley Electrical Power Co. 


Irish Free State.—TuHe SHANNON Scueme.—-The Free State 
Exchequer returns show that during July «a further sum of 
£146,300 was advanced under the Shannon Electricity Act, 
1925, making a total since April Ist last of £164,900. the 
financial year 1925-6, £607,000 was advanced. The total 
payment therefore is £771,900. 

London.—Por.tar.—An inquiry was held at St. George's 
Town Hall, by Cel. T. C. Ekin, for the Electricity Commis- 
sioners, on July 27th, into the application of the Borough Coun- 
cil for sanction to erect a sub-station at St. George-in-the-East. 
For the Council it was stated that the Whitechapel station 
would soon be overloaded and the new station would afford 
relief. ‘The cost of land and buildings would be £10,000. Twelve 
transformers were ultimately to be installed at an estimated 
cost of £9,250 each, but only four would be installed at the 
initial stage, which it was estimated would cost £75,000. Ob- 
jections were raised by residents living on the proposed site, 
and by others who feared nuisance from noise or depreciation 
of property by vibration. Assurance was given that noise and 
vibration would be negligible. The Commissioners will give 
their decision in due course. 

OF CuarGes.—Owing to the increased cost 
of generation caused by the higher price of coal, the Town 
Council has increased the charge for electricity by 10 per cent. 
from June 30th last until March 31st next. 

Middlesbrougi.—Loax.—The Town Council has applied for 
sanction to the borrowing of £55,390 for mains, services and 
meters for the ensuing two years. 


New Zealand.—Avckianp.—The report of the Auckland 
Electrical Power Board (manager, Mr. R. H. Bartley) on the 
working of the undertaking for the year ended March 3lst 
last, shows a total income of £413,889, as compared with 
£327,244 in 1924-25. Working expenses increased from 
£148,419 to £189,739, and interest and sinking fund charges 
from £126,987 to £168,508, resulting in a net surplus of £66,372, 
as compared with £23,511 in the preceding year. The amount 
spent on capital account was £411,037, and the total now 
expended on the undertaking is £1,533,289. During the year 
1,268 miles of overhead cabl2s was erected, and new connec- 
tions included 921 cookers and 1,842 water heaters. The sales 
of electrical energy increased from 36,599,488 to 50,528,290 kWh. 


Northern (Co. Lonponperry).—The 
Urban District Council has received the sanction of the Elec- 
tricity Commissioners to the borrowing of £19,500 for the 
purpose of carrying out an electricity scheme for the district. 
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Oldham.—iL.oan.—-The Electricity Committee has recom- 
mended the Town Council to apply for sanction to a loan of 
£50,000 for cables. 

Year’s Work1nG.—tThe report of the borough electrical engi- 
neer (Mr. F. L. Ogden), on the working of the Corporation 
electricity undertaking for the year ended March 25th last, 
shows a total revenue of £247,425, and working expenditure 
of £148,125, leaving a gross profit of £99,300. The figures 
for the previous year were :—Income, £233,448; working ex- 
penses, £145,949; gross profit, £87,498. To the gross profit 
was added a balance of £21,652 from the previous year and 
sums for relief work and interest, making a total of £129,583 
available. Capital and other charges absorbed £99,166, and 
there was a net balance of £30,417. The amount spent on 
capital account was £55,077, the chief item being £39,349 for 
mains. ‘The electrical energy sold increased by 4,119,811 to 
45,504,621 kWh, and the maximum supply demanded from 
22.043 to 23,474 kW. 


Price Reductions.—Reductions in the charges for elec- 
tricity have been made or recommended in the following 
districts :— 

NewcastLe (Staffs)—A reduction of 1d. per kWh for light- 
ing and small reductions in the charges for power, heating, 
and cooking. 

Cuester.—A reduction of 4d. per kWh in the charge for 
lighting. 

KiLKenny.—Lighting : From 9d. to 7d. per kWh. 

Lrmerick.—An all-round reduction of 1d. per kWh. 

LyrHamM St. Annes.—Lighting: Flat rate from to 64d. 
per kWh; maximum demand rate from 74d. and 44d. to 74d. 
and 44d. per kWh. Heating and cooking: Flat rate from 13d. 
to Id. per kWh. Prepayment meters: Lighting from 7}d. to 
74d. per kWh; heating and cooking from 2d. to 14d. per kWh. 

Matpstone.—Minimum charge for lighting : Winter quarters, 
from 12s. 6d. to 5s. per quarter; summer quarters, from 6s. 6d. 
to 2s. 6d. per quarter. 

Watrorp.—Lighting : First 80 kWh from 7d. to 64d. per 
kWh; beyond, from 44d. to 4d. per kWh. 


Stevenage.—Srreer LiGHtinc.—The Urban District Council 
has accepted the offer of the Stevenage Electric Light & Power 
Co., Ltd., for public lighting with 125 lamps at £432 per 
annum for a period of ten years. 


Sheerness,—E.ectricity Surpty.—The Urban District Coun- 
cil has arranged with the Sheerness and District Electricity 
Supply Co., Ltd., to supply electricity to the new sewage 
pumping station. The Council will pay £700 towards the cost 
of the cable extension. 


_ Walsall.—Marxs Extensions.—The Town Council has sanc- 
an the expenditure of £3,000 on mains extensions to Great 
darr. 


West Ham.—Inquiry.—The Times reports that Colonel T. C. 
Ekin, on behalf of the Electricity Commissioners, held an 
inquiry at West Ham Town Hall on August 5th into an appli- 
cation by the Corporation for the extension of its generating 
station and for sanction to borrow £130,826 for the purpose. 
Mr. F. W. Purse, the borough electrical engineer, stated that 
the increased facilities for producing electricity, which would 
consist of the installation of one 10,000-kW set and auxiliary 
plant, were rendered necessary because of the progress of the 
undertaking and the growing needs of the district. Mr. Tynda! 
Atkinson, appearing for the Port of London Authority, which 
is the largest single consumer of electricity in West Ham, 
drew attention to the fact that the P.L.A. was compelled to 
obtain its supply from the Corporation and by the Electricity 
Act of 1925 it was prevented from going to London producers 
for electricity without first consulting the Corporation. He 
referred to occurrences during the general strike period. 
and said that the P.1.A. had had its supply cut off. He issued 
a note of warning to the Corporation that it might be possibl- 
when the agreement between the P.L.A. and the Corporation 
came to an end in 1932 to make arrangements for producing 
its own supply. He asked Mr. Purse to say whether this 
would have any effect upon the scheme proposed for increased 
power production. Mr. Purse stated that this would have no 
effect upon the Corporation’s intentions. Opposition to the 
application was offered on behalf of the West Ham Electricity 
Power Users’ Association by Mr. S. E. Baker, who said that 
the Association he represented was not in favour of the 
extension unless the Corporation was willing to give an under- 
taking that the obligation into which it entered to supply 
electricity to users should be faithfully discharged, unless cir 
cumstances rendered it imperative that power should be cut 
off. He alleged that a number of consumers in the West 
Ham area had had their power forcibly cut off during the 
general strike period. The Commissioners will give their 
decision in due course. 


Wirral.—E ectricity Suppty.—Arising out of the electrical 
engineer’s report on the technical scheme and plan for the 
proposed supply of electricity in the area of the Rural District 
Council, the Birkenhead Electricity Committee has recom- 
mended that application be made to the Commissioners for 
consent to the scheme and for sanction to borrow the sum 
of £60,000. The Committee has also recommended the reten- 
tion of the services of a consulting engineer After some dis- 
cussion at a recent meeting of the Town Council the matter 
was referred back. 


Tramway and Railway Notes. 


Australia.—Metsourne.—According to the Labor Daily, the 
first plans for an underground service in Melbourne have been 
handed to the Minister of Railways by the surveyor and chief 
draughtsman of the ‘litles Office. The scheme takes advantage 
of Melbourne's naturally hilly contours, and it has starting 
points from North Melbourne, Richmond and Clifton Hill. 
Stations would be constructed at Russell Street, Latrobe Street 
and the Treasury Gardens. Among the advantages claimed 
for the scheme are that it would reduce the pedestrian traffic 
in the city and that no resumption of private lands would be 
necessary. 


Blackpool.—Orrosition to ScHeme.—According to the Man- 
chester Guardian, a recommendation by the Tramways Com- 
mittee to make application to the Ministry of Transport for 
sanction to borrow £10,059 for laying a double line of tram- 
ways in Talbot Road met with considerable opposition at the 
monthly meeting of the Town Council on August 4th, and the 
matter was referred to the General Purposes Committee. 


Continental.—CzecHo-SLovakiA.—The Gazette de Prague 
states that the plan to electrify the Prague railway stations 
consists of three sections. The first, which is to be completed 
this autumn, is the electrification of the Wilson Station and 
certain lines. Orders have so far been placed for sixteen elec- 
tric locomotives, and negotiations are proceeding for the supply 
of electrical energy. ‘The approximate cost of the works is 
estimated at 30,000,000 crowns. The second section of the plan 
concerns the electrification of the Masaryk station, and the 
third the electrification of other lines. It has not yet been 
decided whether the electrification of the Prague-Plzen line 
will be begun first, or that of the Prague-Ceska Trebova line; 
the former would be easier from the technical point of view, 
while the latter would seem to be more remunerative.— 
Reuter’s Trade Service (Prague). 

Beitcium.—With a condition that the construction of a new 
tramway shall be constructed between the Bourse and Neder- 
over-Heembeek, the municipal authorities of Brussels have 
just given their approval to the application of the Société des 
Tramways Bruxellois to convert certain of its lines to the 
overhead system. 

France.—The Société L’Electrique Lille-Roubaix-Tourcoing 
has recently commenced the construction of a new light elec- 
tric railway between Lille and Marquette. A projected 
line between Lille and Armentieres has had to be postponed 
until it is possible to raise the necessary capital on favourable 
terms. 

Irish Free State.—Dvusiin.—Dublin and Lucan Tramway 
Settlement.—The local authorities of Co. Dublin have with- 
drawn their opposition to the extension of the lease of the 
Dublin United Tramways Company as a condition of the 
taking over and re-opening of the Lucan electric tramway, and 
arrangements will at once be made for the passing of a Bill 
through the Free State Parliament. 

London.—Morpen Tuse.—The Underground Company an- 
nounces that the new tube exvensions from Clapham Common 
to Morden and from Charing Cross to Kennington, via Water- 
loo, will be opened for traffic on Monday, September 13th. 


Manchester.—I.oax.—The Finance Committee has sub- 
mitted to the City Council for approval a recommendation of 
the ‘Tramways Committee that application be made for sanc- 
tion to a loan of £325,000 for additional tramcars, &c. 


Northern Ireland.—Avromatic Rattway S1GNats.—Prepara- 
tions are in progress for the introduction of electrically- 
cperated automatic signalling on_the Belfast and County Down 
railway system, between Ballymacarrett Junction and Holy- 
wood. This will be the first instance of the adoption of 
automatic signalling in Northern Ireland. 

Siam.—New Transformer Stations.—The Siam Electricity 
Co., Ltd., is at present engaged on the construction of two 
new transformer stations in the Bangkok district, one for 
the local tramways and one for the Paknam railway, which 
has recently been electrified. 

Walthamstow.—!.01N.—The Urban District Council has 
applied to the Ministry of Transport for sanction to a loan of 
£10,183 for tramway purposes, including £7,382 for extensions 
to the tramear shed and workshop. 

West Ham.—Yean's Workinc.—The accounts of the Cor- 
poration tramway undertaking (manager : Mr. L. Slattery) 
show a total revenue of £256,595, as compared with £250,211 
in the preceding year. Working expenses amounted to 
£257 841, as against £255,678, leaving a gross deficit of £1,246 
(£5.466). After payment of capital charges, and £5,699 for 
track reconstruction, there was a net deficit of £39,571, as 
compared with a deficit of £64,173 in 1924-25. The capital ex- 
penditure during the year amounted to £52,097, of which 
£35,488 was for track renewals and £16,609 for new cars. 
The total capital spent on the undertaking now stands at 
£651,882. The revenue per car mile fell from 16.122d. to 
15.459. 

Loan.—The Town Council has applied to the Ministry of 
Transport for sanction to a loan of £31,110 for the purchase of 
12 bogie tramcars. 

West or Tramways.—The Minis- 
ter of Transport has made an Order authorising the abandon- 
ment by the Corporation of certain tramways in the borough. 
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Telegraph and Telephone Notes. 


Australia.—New Line.—Postal engineers in 
Western Australia have completed the laying of a telegraph 
line in country where, it is believed, no white man has ever 
been before. It is an inland line, in substitution for one 
which followed the coast, between Bamboo Creek and War- 
roobji. 

Belgian Srations.—Several wire- 
less stations have been completed in the Belgian Congo; that 
at Kafubu was in full operation at the end of April, and the 
Sololo station was to be commissioned soon afterwards. ‘The 
new stations at Coquilhatville, Lisala, and at Albertville will 
commence operations early in 1927, says Commerce Reports; 
the Coquilhatville station will use short waves, and the 
contractor has guaranteed through communication with Bel- 
gium. ‘The Colonial Oflice has ordered two small short-wave 
stations to test their efficiency in the ‘Tropics. 

Sexvice.-—lhe number of telephone sub- 
scribers in Newchwang increased from 1,300 to 1,409 during 
the period from November Ist, 1925, to April Ist, 1926. A long- 
distance line connecting the districts of Mukden, Penchihu, 
and Lisoyang was recently put into operation. 


Service..—A recently-issued official 
report shows that at the end of March, 1925, the State tele- 
phone system comprised 144 miles of single and 11 640 miles 
of double overhead lines; 374 miles of single and 1,125 miles 
of double underground lines; and 58 miles of single and 796 
miles of doubie submarine lines. ‘The number of conversa- 
tions dealt with during 1924-25 was 2,384,000 internal and 
518,000 international, these figures contrasting with averages 
of 2,080,000 and 559,000 respectively in the three preceding 
years. In addition, there are eight private telephone com- 
panies in Denmark with « total of 725,168 miles of lines and 
258,303 subscribers. 


Radio Notes. 

A * Wireless xchange.” —Noven Struation.—It is under- 
stood that the Post Otlice authorities have ordered an inves- 
tigation into the legality of the ** wireless exchange ’’ which 
Mr. Wallace Maton, a wireless dealer of Hythe, near South- 
ampton, has established for the benefit of local residents. 
As reported in the Daily Mail, Mr. Maton is relaying pro- 
grammes, received on his 5-valve set, along wires to the houses 
of 24) subscribers. Loud-speakers are fitted to the terminals 
of the wires, and the subscribers, on the payment of Is. 6d. 
a week, are able to enjoy the B.B.C. programmes without 
possessing a receiving set. All the subscribers are said to be 
In possession of broadcast receiving licences. 


Canada.—Licences.--It_ is reported that radio-telephone 
apparatus produced by 27 factories in Canada last year was 
worth £1,109,000. Licences were issued to 134,486 people. 


Irish Free State.—Rpvio Association.—A meeting of radio 
manufacturers and wholesalers was held in Dublin. recently, 
and it was decided to form an Irish Association of Radio 
Manufacturers and Wholesalers for the purpose of promoting 
and protecting the interests of the radio trade in the Free 
State. The newly-formed Association proposes to hold an 
exhibition in the autumn. 


United States.—Ravio Parents.—‘‘ The rise of radio has 
resulted in the swamping of the United States Patent Office 
with applications.’’ Although the number of examiners 
handling radio applications has been almost  trebled, 1,850 
petitions are pending, as compared with 1,59 on January Ist, 
and the radio division is five months behind the applications. 
Applications increased to such an extent after broadcasting 
attained popularity that radio was constituted a separate 
division in August, 1924, but even with twelve assistants 
in the division, it has lost ground steadily under the great 
influx of applications. 

Station Soip.—The American ‘Telephone and Telegraph 
Company has sold WEAF, one of the best-known radio- 
broadcasting stations in America, to the Radio Corporation 
of America, which already operates WJZ; the transfer of 
WEAF will take place before the end of the year. There are 
536 radio stations now broadcasting, and applications are 
pending for 600 more.—Reuter’s Trade Service (Washington). 


Wavelength Strivrion Cnances.- 
The Office International de Radiophonie, Geneva, announces 
that after 18 months’ work, verified by experiment, of its 
Technical Committee, an agreement has been ratified by the 
Council concerning the repartition of wavelengths in Europe 
The problem was to fit 200 stations (erected and projected) 
in a wWaveband wherein there would be only room for 99 if 
each station were given a different wavelength. It has been 
decided, therefore, to employ 83 exclusive and 16. common 
waves, the former being divided as follows :—Albania, 1: 
Germany, 12; Austria, 2: Belgium, 2: Bulgaria, 1; Den- 
mark, 1; Spain, 5; Esthonia, 1; Finland, 2; France. 9; 
Great Britain, 9: Greece, 1: Holland, 2; Hungary, 1; Ire- 
land, 1; Italy, 5: Latvia, 1: Lithuania, 1; Luxemburg, 1; 
Norway, 1; Poland, 4; Portugal, 1; Roumania, 2; Russia 
(West), 5; Sweden, 5; Switzerland, 1; Czecho-Slovakia, 3: 
Jago-Slavia. 1. There remain 15 wavelengths for the use of 


about 116 stations, or about 7 stations per wavelength 
remaining; they are to be known as “ international common 
waves” and will be shared by low-power stations serving 
limited areas. The waveband used throughout Europe extends 
from 201.3 to 558.2 metres, the long-wave stations (including 
Daventry, 5\X, 1,600 metres) remaining unchanged. Accord- 
ing to Capt. P. P. Eckersley, chief engineer of the B.B. Co., 
in the Radio Times, preliminary allocation for the British 
stations is as follows :— 


Nominal New 
Station. Power, wavelength, wavelength, 
<W. metres. metres. 

Aberdeen, 2BD 1.5 495 491.8 
Birmingham, 5I'T 15 479 491.8 
Glasgow, SSC 15 422 405.4 
Manchester, 2ZY 15 378 384.6 
London, 2LO 3.0 365 361.4 
5WA 1.5 353 353.0 
Belfast, 2BE_... 1.5 440 326.1 
Newcastle, 5NO 15 404 312.5 
Bournemouth, 6BM 1.5 386 306.1 
Leeds, 2LS an 0.2 321 297.0 
Bradford, 2LS 0.5 310 294.1 
Edinburgh, 2EH 0.5 328 288.5 
Stoke, 6ST V0.2 301 288.5 
Plymouth, 5 PY 0.2 338 288.5 
Swansea, 58X ss 0.2 482 288.5 
Hull, 6KH 0.2 335 288.5 
Dundee, 2DE_.... 0.2 315 288.5 
Nottingham, 5NG 0.2 3% 288.5 
Sheffield, 6FL ... 0.2 306 288.5 


The final allocation will be announced about September 
2nd, and the changes will be made from September 15th to 
i7th. 


Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the “Electrical Review” in which the “Official Notice” 
appeared in our advertisement pages.) 


Open. 

23rd. Electricity Com- 
mission of Victoria. 10-in. disk suspension insulators. (July 
2nd.) 

September ist. Victorian Government Railways. Auto- 
Inatic sub-station equipment for Elwood sub-station. (B.X. 

October 20th. Rail motor equipment. (A.X. 3,449.)* 

\ugust Sist. Vostmaster-General’s Department. Telegraph 
equipment. (BLN. 2653.)* 

September I4th. Telephonists’ telephones and hand sets. 

September Switchboard keys and parts. (B.X. 2669.)* 

October 5th. Switchboard cords. (B.X. 2747.)* 

October 12th. Automatic exchange equipment. 

Sypney.—September 20th. Municipal Council. H.p. d.c. 
apparatus for cable testing. 

September 6th. New South Wales Public Works Depart- 
ment. Oil circuit breakers, Barren Jack hydro-electric de- 
velopment scheme. 

26th. Electric Light Co., Ltd. 
One 12,500-kW_ turbo-alternator.* 

Barnes.—August 23rd. Urban District Council. One 
3,002-k W turbo-altern: ator, with condensing plant and auxili- 
aries. (July 30th.) 


Belgium.—.\ugust 18th. Belgian Sti Railway Exploi- 
tation Co., at the Office d’Electricité, 25, Rue de la Charité, 
Brussels. lots of electric Particulars (Cahier 
des Charges Special No. 4-591) for 3 fr. 80 ¢ 


Coventry. — September 3rd. Electricity Department. 
Buildings, foundations and subways, two 15,000-kW turbo- 
alternators, condensing plant and auxiliaries, water-tube 
boilers, complete with accessories, coal- and ash-handling 
plant, switchgear, pipework, crane, and cooling towers. (July 
23rd.) 

Croydon. — September 6th. Electricity Department. 
Two 50,000-Ib. water-tube boilers and equipment. (July 30th.) 


Denmark.—Aaravs.—August 17th. Lighting Department. 
Steam turbo-generator and boiler plant. (A.X. 3371).* 


Doncaster.—August 31st. Electricity Department. One 
6,000-k W, 5-phase turbo-generator, with condensing plant. 
(See this issue.) 

Dundee.—August 20th. Electricity Department. Supply, 
delivery, and erection of six 200-kKVA outdoor-type trans- 
formers. (July 30th.) 

Egvpt.—Cairo.—October 15th. Ministry of the Interior. 
Installation of electric power station equipment at Keneh and 
Luxor. (B.X. 2627.)* 

September 15th. Electrical distribution system for Luxor. 
(B. 2738.)* 

Evesham.—August 17th. Worcestershire E.C. Electric 
light installation, Prince Henry’s Grammar School. A. V 
Rowe, county architect, 38, Foregate Street, Worcester. 
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Farnworth.—\ugust 20th. Electricity Department. 
L.p. cables, distribution pillars, underground disconnecting 
boxes, frames and covers. (See this issue.) 


Halifax.—August 16th. Electricity Committee. Sub- 
stations, Powell Street and Stannary Street. Form of tender 
from Borough Engineer, Crossley Street. 

India.—September 0th. India Store Department. 
Switchgear and auxiliary plant in connection with the G.I.P. 
Railway electrification. lorms of tender (20s.) from the 
above. 

August 3ist. 12,000 electric lamps. Forms of tender (5s.). 


Inverness.—August 18th, Electrical wiring, &c., of ex- 
tensions at Lewis Hospital, Stornoway, including new 
operating theatre, X-ray treatment, steam and electrical plant 
installation, &c. Schedules froin Messrs. G. Gordon & Co., 
architects, Inverness. 

Liverpool.— August 3lst. Corporation. Supply and in- 
stallation of a closed-circuit, code-signalling street fire-alarm 
and telephone system. (July 30th.) 


London.— August 23rd. County of London Electric Sup- 
ply Co., Ltd. Supply and erection of a central evaporating 
equipment. (July 23rd.) 

AsyLUMS Boanp.—August 25th. Rewiring 
electric lighting circuits and installing main supply cable at 
Princess Mary's Hospital, Cliftonville, Margate. Installation 
of laundry apparatus at Woolwich Casual Ward. Covering 
with non-conducting composition steam pipes, &c., Park Hos- 
pital, Hither Green. (August 6th.) 

Loxnpon County CounciL.—September 13th. ‘Three water- 
tube boilers, with auxiliaries. (See this issue.) 

August 30th. Electric goods lift for the Hackney Institute. 
(See this issue.) * 

St. MaryLexoxne.—September 13th. Works and Highways 
Department. Electric overhead runway for house refuse. 
Specifications from the Borough Engineer. 


Manchester.—\ugust 16th. Electric light installation, 
Boothstown Conservative Club. Particulars from the Steward. 

August 2Ist. Waterworks Committee. Supply and erection 
of two electrically-driven centrifugal pumps, with switch- and 
starting gear, &c. (July 30th.) 

August 25th. Public Health Committee. Electric goods lift, 
Victoria Square Dwellings, Oldham Road. Form of tender 
from City Architect, Housing Department, Civic Buildings, 
1, Mount Street, Manchester. 


Miliom.—August 28th. Urban District Council. H.p. 
and |.p. mains, h.p. switch cubicle, lp. switchboard and 
transformers. (See this issue.) 


New October 19th. Christ- 
church Drainage Board. Jbree sets of electric centrifugal 
pumping plant. (A.\. 3215.)* 

WELLINGTON.—August 24th. Public Works Department. 
Synchronous condensers for the Waikaremouna electric power 
scheme. 2608.)* 

August 30th. 400-\V, 3-phase, slip-ring induction motors and 
starters.* 

September 28th. ‘Ihree electrically-driven low-lift pumps, 
with control apparatus, for the ‘Taleri drainage. (A.X. 3274.)* 

November 2nd. Electric generators and turbines for 
Waikaremoana clectric power scheme. (B.X. 2622.)* 

Indoor control gear and switchgear in connection with the 
Waikaremoana electric power scheme. (1B.X. 2675.)* 

110,000-V transformer for Waikaremoana power scheme. 
(B.X. 2744.)* 

September 7th. Synchronous condenser for the Arapuni 
electric power scheme. (B.X. 2654.)* 

Dunepin.—September sth. City Council. One reaction 
waterwheel, with governor and valves, &c., one 3,000-kW 
generator, four 1,000-kW transformers, switchboards, oil-break 
switches, voltmeters, &c. (B.X. 2676.)* 


Roumania.—Constantza.—September 15th. Port Adminis- 
tration. Supply and erection of 8 electric portable cranes. 
(A.X. 3399.)* 

Sevenoaks.—September Ist. Urban District Council. 
Supply and installation of an electrically-driven siren at the 
fire station. (July 30th.) 


Sittingbourne.—August 16th. Sittingbourne and Milton 
Joint Hospital Board. Electric lighting installation for the 
hospital buildings. Specification and forms of tender from Mr. 
T. W. Ellis, engineer to the Board, 70, Victoria Street, S.W.1. 


South Africa.—August 26th. South African Railways and 
Harbours. Material for the distribution system, Cape- 
town suburban electrification. (B.X. 2680.)* 

JOHANNESBURG.—Town Council. August 19th. H.p. switch- 
gear. (B.X. 2726.)* 

August 2lst. Reverse power relays. (B.X. 2725.)* 

Street-lighting material. (B.X. 2728.)* 

Johannesburg Town Council. September 18th. 6,600-V, 
truck type, ironclad switchgear. (BX2767)* underwriter’s wire 
(BX2766).* 

PretroriA.—August 26th. Municipal Council. Equipment 
for five transformer sub-stations.* 


_ Stirling.—August 26th. Town Council. Electrical work 
in houses and shops. Schedules from Mr. A. H. Goudie, 
burgh engineer. 


Stoke-on-Trent.—September 7th. Electricity Depart- 
ment. One 1v,000-kW turbo-alternator and condensing plant. 
One natural-draught cooling tower. Ironclad |.p., 3-phase 
switchgear. (July 23rd.) 


Tunbridge Wells.—September 11th. Electricity Commit- 
tee. ‘Iwo water-tube boilers, superheaters, economisers, 
mechanical stokers, forced- and induced-draught plant, steel 
stack, overhead coal bunkers, coal elevator and conveyor, and 
a truck tippler. (See this issue.) 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


Closed. 


Bolton.— Electricity Committee. Accepted:— 
Switchgear and kiosk at Rupert Street.—Ferguson, Pailin, Ltd. 
Cardifi.—Rural District Council. Accepted:— 
Dinas Powis electric lighting scheme :— 

General cable work (£3,779).—Pire'li-General Cable Co., Ltd. 


Chester.—Town Council. Accepted:— 
5-ton travelling crane for sub-station (£74).—Herbert Morris, Ltd. 


Eastbourne.—Electricity Committee. Accepted:— 
Renta' wiring, 17s. 6d. per installation in respect of 500 houses.—Messrs. 
Braine & Parris. 
_ Glasgow.—The Tramways Committee has accepted, sub- 
ject to confirmation by the City Council, a German tender 
for trolley wire at £980; the lowest British offer was £1,023. 


Hastings.—Improvements Committee. Recommended:— 
Electric light fittings at White Rock Pavilion (£2,498).—Griersons, Ltd. 


Electricity Committee. Recommended :— 

Supply and laying cable to extended area of supply (£5,251).—W. T. Glover 
and Co., Ltd 

1,000-kVA transformer (£785).—Ferranti, Ltd. 

Six e.h.p.. 100-kVA transformer kiosks, with e.h.p. and l.p. switchgear, 
&c. (£1,734); nine feeders or section pillars (4-way pillars at £62 each, 
3-way pillars at £49 10s. each, 2-way pillars at £37 each, plus £5 
per pillar for connection).—Yorkshire Switchgear & Engineering Co., 

(Approximately) six 50- or 100-KVA, 22,000-11,000/400-V, three-phase trans- 
formers, with tapping switches (50 kVA at £139 cach, 100 kVA at 
£194 each).—Ferranti, Ltd. 

Heckmondwike,—Urban Council. Accepted: 

Electrical work at Council houses.—H. Thornton. 

Hull.—Telephones Committee. Accepted:— 

Switchboards (£181), be'l sets (£486).—Ericsson Telephones, Ltd. 

lead-in wire (£111).—W. T. Henley’s Telegraph Co., Ltd. 

Cable (foreign), £138.—W. F. Dennis & Co. (The lowest British tender 
was £189, Callender’s Cable & Construction Co., Ltd.) 

Health Committee. Accepted :— 

X-ray apparatus at Sanaiorium (£347).—Schall & Son, Ltd. 

Electricity Committee. Accepted :— 

Remote-control equipment (£1,595).—Bertram Thomas. 

Portable oil purifier (£260).—Messrs. Chadburns. 

Ilford.—Electricity Committee. Accepted: 

Electric book lift at department offices (£112).—Marryat & Scott, Ltd 

Health Committee. Accepted :— 

Seven new batteries for electric vehicles (£157).—D.P. Batteries, Ltd. 

Lamp Contracts.—Metro-Vick Supplies, Ltd., has re- 

ceived a part contract for a 12 months’ supply of ‘‘ Cosmos " 
vacuum lamps from H.M. Office of Works. 

London. — Westminster. — Housing Committee. Recom- 

mended : 

Electric lighting to staircases at St. James’ Dwellings (£94).-—Rashleigh, 
Phipps & Co. 

Tonpon County Councit.—Accepted :— 

Electrical accessories for 12 months.—Mectro-Vick Supplies, td 

War Orrice.—Accepted :— 

Inert cells.—Edison Swan Electric Co., Ltd. 


Manchester.—Electricity Committee. Accepted:— 
Supply of materials during the period ending June 30th, 
1927 :— 

Adhesive tape.—Connolly's (Blackley), Ltd. 

Batteries (dry).—Ever-Ready Co. (Gt. Britain), Ltd 

Rox compound ard bittite tape.—British Insulated Cables, Lt. 

Cable covers and tiles.—S. H. Ponsall; Callender’s Cable & Construction 
Co., Ltd.; Doulton & Co., Ltd.; J. & R. Howie, Ltd.; Isherwood 
Bros., Ltd.; G. Woeoolliscroft & Sons, Ltd 


Creosoted . wooden cable troughing, capping, and boards.—Armstrong, 
Addison & Co., Ltd.; Hal Bros. Timber Co., Ltd.; R. Lauder & Co., 
Ltd. 


Crucibles.—Morgan Crucible Co., Lid 
Dynamo brushes.—F W. Potter & Co. 
Fuse boxes.—W. T. Henley’s Te'egraph Works Co., Ltd.; Scholes and 
Jagger, Ltd.; Siemens Bros. & Co., Ltd.; Svkes & Dyson, Ltd. 
Insulators.—Doultor & Co., Ltd.; Gaskell & Grocott; J. Macintyre and 
Co., Lt 1.;  Metro-Vick Supplies, Ltd 

Service *sses.—Forrest & Sym; Hardy & Padmore, Ltd.; J. Needham 
and Sons, Ltd.; Siemens Bros. & Co., Ltd.; Sykes & Dyson, Ltd. 

Auts-transformers and suto-balancers.—British Electric Transformer Co., 
Ltd.; J. G. Statter & Co. 

Trifurcating boxes.—British Insulated Cables, Ltd.; Forrest & Sym; 
Sykes & Dyson, Ltd.; Vono Co. 

D.c.c. and d.s.c. wires.—London Electric Wire Co. & Smiths, Ltd. 

Tinfuse and tinned copper wire.—Berry's Electric, Ltd.; Concordia Elec- 
tric Wire Co., Ltd. 


Education Committee. Accepted :— 

Electric lighting installations at Wilbraham Road new school: Sudlow 
and Co. Ravensbury Street Municipal school: Somerset & Co. and 
Seddon & Sons. Claremont Road New Municipal school: Seddon and 
Sons. 

Additions to electrica! installation, College of Domestic Economy.—Sudlow 
and Co. 
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New Zealand.—AvckLanp.—According to the daily Press, 
the Auckland Electric Power Board has placed an important 
contract for electrical work with a British firm, although the 
quotation from a German electrical company was £6,000 less 
than the British offer. 


Oldham.—Llectricity Committee. Accepted: 

Hydraulic pump motors.—Lancashire Dynamo Co., Ltd 

Structural stee) work for ithe ~ew generating station. Edward Wood and 
Ltd 

E.h.p. cable.—Union Cable Co., Ltd. 


Education Comunittee. Accepted : 
Installation of electrics lighting at Hathershaw and Waterloo schools. 
Sharlesworth & Co, 


Irish Free State.—The following contracts were placed 
by the Controller of Stores (Posts and ‘lelegraphs) from 
May 23rd to June 22nd :— 

Terminal blocks.—T. De la Rue & Co., Ltd. 

I.r. aerial cable.—Société Anonyme des Cableries et Trefileries; F. Rout- 

ledge. 

Ebonite (rod and sheet).—-The Clayton Rubber Co., Ltd. 

Generators (telephon:).—Peel-Conner Telephone Works, Ltd. 

Insulation tester.—Evershed & Vignoles, Ltd. 

Insulators.—W. J. Kellie (Geerz Gebr.); Harwell, Ltd; Litholite Insu- 

lators, Ltd 

Tek graph accessories (hornoloid rod).—]. Thompson. 

Bronze wire.—W. F. Dennis & to. 

Soft copper wire.—Siemens-Schuckert (Ireland), Ltd. 

Cotton-covered enamelled wire.—W. F. Dennis & Co. 

Wircless-tel graph acee ssories.—Marconi’s Wireless Telegraph Co., Ltd 

—TIrish Electrician. 

South Shields.—Electricity Committee. Accepted: 

Pipe work in connection with turbo-generator (£830).—John Spencer, Ltd 

Steke-on-Trent.—Electricity Committee. Accepted:— 

Evaporator, inc'uding modernising existing evaporator (£1,700).—P. & b 


Evaporators, Ltd 


West Bromwich.—DBoard of Guardians. Accepted: 
Installing electric lighting at the n-w nurses’ home, mortuary, and post 
mortem room (£795 Whittaker Bros., Ltd. 


The “Electrical Review” Service 
Department. 


INguiRigs must be accompanied by a_ stamped addressed 
envelope. 
We should be glad to learn the names and addresses of 
makers of the following :— 
Hvsu-a-Puone telephone attachment. 
Marzo lamps. 
Paraftined and waxed felt washers (Continental only). 


Notes. 


A Large Waterwheel ~—\ccording to Powrr, the 
Southern California Edison Co. has placed with the Westing- 
house Electric & Manufacturing Co. orders for what, it is state d. 
will be the large st horizontal waterwheel generators ever built, 
consisting of two 45,000-KVA units. ‘These generators set a 
record for size, the next largest ordered being for 38,000 kVA 
capacity and another for 28,000 kVA. The two 45,000-kKVA 
horizontal water-wheel generators will be totally enclosed and 
will have directly-connected exciters and the usual accessories 
Their total weight will be about 600,000 Ib. each, the overa!! 
width and height being respectively 25 ft. and 23 ft. The 
length of the generator itself will be about 14 feet. 


Electrolytic Cable Damage.—The Glasgow Corporation 
Tramway Sub-Committee, after hearing a report by the man 
ager on his cor respondene e with the Post Office Engineering 
Department regarding electrolytic damage to Post Office cab les. 
hen approved of the position taken up by the manager in 
repudiating liability. 


Electric Locomotives for Pennsylvania. —\n important 
order has recently been secured by the American Brown Boveri 
Electric Corporation from the Pennsylvania Railroad for the 
complete electrical equipment of seven peng ir of the 
1B-Bl type, the mechanical parts of which are being manu- 
factured in the workshops of the Railroad Company. The 
main driving motors will be of special interest because, for 
the time being, they have to be arranged for use with d.c. at 
650 volts, but must also be suitable for use at a later date, 
without many alterations, on a single-phase 11,000-volt system. 
the reduction to the working pressure, which will be approxi- 
mately the same in both cases, being made by means of a 
transformer; the control equipment and the motors, wherever 
possible, must remain unchanged. For the controllers, tanning 
switches will be used similar in design to those supplied for 
the single-phase locomotives on the Swiss Federal and several 
other continental railways; these switches will be electro- 
motor controlled. The main motors will be designed for self- 
ventilation, but their output can be increased, in the case of 
both supplies, if forced ventilation is added. The locomotives 
will weigh about 163 tons each when the supply is d.c., the 
maximum admissible axle load on the leading axle being 20 
tons and on the driving axle 35 tons. There will be four dri 


ing motors per locomotive, one pair being coupled through 
simple gearing and rods to two adjacent driving axles. ‘The 
gearing will be arranged in such a manner that ratios of 
53: 95 and 30: 118 can be readily provided for goods and fast 
train traffic. The following are the speed and rating par- 
ticulars :— 


Ratios. 
53: 95 30: 118 
Speed at one hour rating —... 34 km/h 73.5 km/h 
(21 m.p.h.) (46 m.p.h.) 
Speed at continuous rating ... 37 km/h 81.0 km/h 
(23 m.p.h.) (50 m.p.h.) 
Maxitiuin speed 55 km/h 120.0 km/h 


(34 m.p.h.) (75 m.p.h.) 
Capacity of the locomotives when running on d.c. at 650 
volts, with separate ventilation of the motors : 
One hour rating at the motor shaft . 4,200 hep. 
Capacity of the locomotives when running on a.c. at 11,000 
volts, 25 cycles, with separate ventilation of ‘the motors :- 


One hour rating at the motor shaft . 8400 Lup. 
Continuous ,, 3,100 h.p. 
Maximum tractive effort ... ... 45,000 kg. 


Electrical Installation at New Soap Works.—The recently 
opened soap works of the Co-operative Wholesale Society, Ltd., 
at Irlam is equipped with an up-to-date power plant. The | oiler 
and power houses cover an area of 14,000 sq. ft. Railborne 
coal is unloaded direct from the siding by an _ electrically- 
operated wagon tippler into an underground hopper. The 
ashes are dealt with by an electrically-operated hoist and con 
veyed to the top of an ash bunker, where they are auto- 
matically discharged. ‘The turbine house is 78 ft. long by 50 ft. 
wide and 40 ft. high. Two _turbo-generators have been _ in- 
stalled by Messrs. Mather & Platt, Ltd., and space is provided 
for two additional sets. Each set is of 600-kW capacity and 
generates electrical energy at 440 V d.c. ‘The turbines, 4,000 
r.p.m., are of the reducing type and are arranged to pass out 
steam at a pressure of 40 Ib. per sq. in. for process work. 
‘They drive dynamos at 750 r.p.m. ‘The condensing plant is 
electric: ally driven. Energy for auxiliary power and lighting 
is obtained from a 160-kW high-speed steam-engine-driven 
generator. A well has been sunk to a depth of 600 ft., from 
which about 20,000 gallons of water per hour is obtained by 
electrically-driven turbine pumps. ‘The motors were supplied 
by Messrs. Electromotors, Ltd., and the motor starters by 
Messrs. Brookhirst Switchgear, [.td. Messrs. J. Collier & Co., 
Ltd., provided the power and lighting cables. 


Sequel to Live Rail Fatality.—The Hrening News reports 
that the Minister of Transport is communicating with the 
Southern Railway regarding the death of a boy near his home 
at Hatcham through coming into contact with a “* live’ rail. 
This announcement is a sequel to a question in the House of 
Commons as to whether steps could be taken to compel railway 
companies to protect all their electric lines. 


Modern Steam Turbine Efficiency.—Writing in a Swiss 
contemporary, Herr J. Karger remarks that, whereas the 
electrical equipinent in power stations which have been run- 
ning for ten years or over is still in good condition and 
capable of but little improvement, the matter is entirely 
diiferent as regards steam turbines which, in the ‘ight of 
modern practice, are no longer economical from the steam con- 
sumption point of view. He therefore recommends that *hey 
should be replaced by modern turbines, and cites an instance 
of this having been done with an increase in turbine efticiency 
of 25 per cent. IHuvudstadsbladet recently commented on the 
results obtained during the Whitsuntide official tests on a 
5,000-kW Stal steam turbine, which supported the claim that 
the power plant of Messrs. A. Ahlstrom O/Y at Warkaus. 
Finland, possesses the most economical steam: turbine in the 
world. ‘Ihe steam: consumption of only 4.08 kg. (approx. 
9 lb.) per kW-hour, which was recorded during tests made by 
the buyer and the Society for Economising Fuel and Power 
is said to be a world’s record. It shows that even when using 
comparatively small sets and quite ordinary steam generating 
plant with respect to steam pressure and te iuperature, it is 
possible to obtain steam figures hitherto considered attainable 
only in combination with specia! and expensive steam boilers 
for very high steam pressures and temperatures. The steam 
results obtained correspond to a consumption of only 600 gr. 
(1.32 Ib.) per kW-hour of coal of 10,800 B.th.u. per Ib.; 
the coal cost, on a basis of 30s. per ton, will only be 0. 212 
pence per kW-hour. ‘The excellent result obtained with 
this Stal turbine represents a marked success for Swedish 
industry and engineering skill. Apart from the above tests, 
which were made at 380 deg. Cent. (715 deg. F’.) and with 5,700- 
kW loading, the turbine was tested at all guaranteed points, 
and the actual steam consumption was found to be below 
the guaranteed tigures at all loads by, in some cases, as much 
as 1 per cent. This is of special interest because no fewer 
than 21 firms from all parts of the world were invited to tender 
for this turbine, 28 alternatives being offered. When the 
penalty for excess steam consumption per kW-hour was fixed 
as high as £19 for each gram (0.001 kg.), a number of firms 
at once withdrew their offers. Amongst larger sets now being 
manufactured at the Stal works (Svenska Turbinfabriks 
Aktiebolaget Ljungstrém) at Finspong for export, there are 
four 20,000-h.p. steam turbo-generators, of which three are 
intended for Italy, and two steam turbines for the new pov"? 
plant at Philippopolis in Bulgaria. 
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Arc-Welded Structural Steel, — Vice-president W. S. 
Rugg, of the Westinghouse Electric and Manufacturing Co., 
bas announced the letting of contracts for the erection of two 
are-welded structural steel buildings, i.e., a one-storey build- 
ing to be used as an engineering laboratory in the East Pitts- 
burgh works, and a five-storey mill-type building to be used 
for the manufacture of transformers in the Westinghouse 
Sharon works. ‘The latter, it is claimed, will be the largest 
rivetless building in the ‘world, and its cost will be about 
$275,000; the one-storey East Pittsburgh structure is to be 
erected partly of scrap roof trusses, and “in the Sharon build- 
ing approximately 7U0 tons of steel will be used, or 100 tons 
less than would be necessary if the structure were to be 
riveted. This alone means a saving of about 12 per cent. 
in steel cost. 

Venice Tube Plan.—In one of his interesting descriptive 
Daily Mail articles on life on the Lido, Mr. G. Ward Price 
refers to an “‘ outrageous tube plan,’’ remarking: “. but 
however happy an American millionaire is he cannot keep his 
roind off money matters altogether. I have strong suspicion 
that it is some New York ‘ realtor’ on holiday who is behind 
the present revival of the scheme to build a tube railway under 
the Grand Canal, connecting Venice with the mainland on 
one side and the Lido on the other. Poor naive Venetians, 
who, through having meved about in gondolas all their lives, 
think nothing can be so romantic as an electric train! The 
scheme is on “exhibition—plans, blue prints, statistics, and all 
—in Venice. It shows a line 27 miles in length, tunnelling 
beneath the canals, and vomiting its passengers into piazzas 
of perfect medieval beauty like St. Mark’s by means of glass- 
roofed exits as modern as those in Trafalgar Square. And of 
all places in which to display the details of this projected 
outrage upon Venice has been chosen Sansovino’s Loggetta ! 
It is enough to make the great Campanile of St. Mark, that 
towers 300 feet above it, collapse a second time.” 


Cave Lighting in Australia.—The illumination of the lime- 
stone caves at Wellington, N.S.W., has recently been carried 
out by the British General Electric Co., Litd., of Sydney. The 
plant consisted of a 5-h.p. crude-oil engine belt driving a 110-V, 
40-A gene rator, and a marble switchboard complete with in- 
struments. ‘‘ Pirelli-General ’ wires and cables were used 
with G.E.C.”" accessories and “‘ Osram lamps. The main 
cave is 500 ft. long, by 100 ft. wide, and in places is 50 ft. 
high: this, and a second main cave are at present being 
equipped ; when developed, other caves will also be lighted. 
Bones of prehistoric animals, believed to have been deposited 
between one and two million years ago, have been found in 
these caves. The bones of over thirty other kinds of animals, 
birds and reptiles that are unknown to science have also been 
discovered. 


Accident Prevention in France.—The French Union des 
Syndicats de |’Electricité has recently caused an inquiry to 
be made with the object of reducing the number of acci- 
dents resulting from the rapid extension of electricity distri- 
bution systems throughout France, and has submitted a 
report on the subject to the French Ministry of Public 
Works. It is now announced that the Ministry has approved 
the report, and has suggested that the Union should organise 
among its members a competition for the best method of 
rendering non-dangerous any distribution system in which a 
break may accidentally occur, and that it should compile a 
booklet drawing attention to the dangers of electricity to 
private persons unless proper precautions are taken. The 
Union, on its part, has suggested that the Minister of 
Education should issue instructions to all school authorities 
urging that some instruction with regard to the precautions 
to be taken to secure safety in electrical installations should 
be given to all scholars and students. 


The Split-Wave Radio Theory .-—Substantiation of the 
theory that radio waves split into a “ ground wave and a 
sky wave’ when passing from transmitter to receiver, has 
been indicated by the preliminary compilation of data secured 
hy the General Electric Company of America in broadcast- 
Wave propagation tests conducted from January Ist to May 
Sth, 1926. According to the split-wave theory, one wave 
passes along the earth and the other, passing into the air 
probably about 100 miles or so above the earth, continues 
until reflected down upon the receiver by a semi-conducting 
layer in the atmosphere. The ground wave weakens rapidl\ 
and becomes negligible about 200 miles from the broadcasting 
station, and reception at greater distance is due entirely to 
the sky wave. In conducting propagation tests with the co- 
operation of listeners in every part of the country, the engi- 
neers were seeking, among other things. the possible relation 
of radio reception to the condition of the weather, which 
is known to depend largely on the barometric pressure 
over various parts of the country, and they endeavoured 
to find a relation between reception records and_ the 
barometric pressure through which the waves had 
passed. From the present analysis of data it seems pro- 
bable that barometer and weather have only a minor effect 
on radio conditions. The data do show that signals received 
at short distances are stronger when thev come along a region 
of even pressure than when they come from a low-pressure 
to a high-pressure area. or vice versa. At distances of more 
than 400 miles, however, the conditions on the surface of the 
earth seem to have little or no effect. On the basis of the 
split-wave theory of transmission, it becomes obvious that 
if the sky wave goes through an arc reaching 100 miles or 
more sbove the earth, weather conditions, which are known 


to go up less than 10 miles, can have but little effect upon it. 
Reports tabulated by the General Electric Co. covered prac- 
tically ‘‘ all stations on the air,’’ on wavelengths covering 
the entire band reserved by the U.S. Department of Com- 
merce for broadcasting and on powers of from 50 to 5,000 
watts. The investigation of fading indicated that there had been 

a change in conditions from January to February : In January 
most of the bad fading reports came from a definite region 
between 200 and 400 miles from the transmitter; in February, 
however, equally bad fading occurred at all distances beyond 
200 miles, and was not confined to any particular zone. Ten 
per cent. of the reports record bad fading, 35 per cent. slight 
fading, and 55 per cent. no fading; in studying the average 
signal strength at various distances from a_ broadcasting 
station, the engineers found (from the reports) that signals 
decrease rapidly in volume for the first 300 miles. This is true 
of all transmitters, no matter what the power. The high- 
power stations, while they decrease just as rapidly, give 
stronger signals at all distances. From 00 to 800 miles away 
the signals seem to remain fairly constant in strength, and 
seem to depend largely on the radio conditions. In “January 
signals were stronger 600 miles from a transmitter than at 
300 miles. In February this was no longer true; in fact, 
there is considerable evidence that radio reception was every- 
where poorer in February than in January, due to some change 
in the aoe atmosphere rather than to a change in weather 
conditions on the earth. 


Novel House-Lighting Plant.—An interesting feature of 
the design of a new country house generating plant by the 
Stanley Engineering Co., Ltd., is the interchangeability of 
most of the working parts of the driving engine with Ford 
car-engine components, a fact which should overcome any 
difficulty with regard to the replacement of parts even in the 
most remote districts. ‘The engine is of the water-cooled petrol 
type of 3 h.p. 


Fatality.—Albert Keminski, aged 13, received a fatal elec- 
tric shock at Southend-on-Sea on August 4th by coming 
into contact with the conductor rail of the pier railway. 
He is believed to have climbed over the railings in order to 
fish from the other side of the pier. At the inquest on August 
a a verdict of ‘* Accidental death ’’ was recorded. 


ointments Vacant.—Iwo temporary electrical assist- 
ants my oe the Chief Engineecr’s Department, London County 
Council. Assistant electrical engineer (Rs. 800+-) for the 
Rangoon Electric Tramway and Supply Co., Ltd. Assistant 
foreman, with electrical experience, for the ordnance fac- 
tories, Woolwich. Electric motor drivers for the Leyton 
.D.C. Two combustion shift engineers (£363) for the Fulham 
Corporation Electricity Department. (See our advertisement 
pages to-day.) 
On August 7th, an electric 
train from Whitley Bay ran into a goods train going in the 
same direction, near Newcastle Central Station. Two coaches 
were telescoped and_ several goods wagons were smashed. 
Five persons received slight injuries. On inspection it was 
found that the driver of ‘the electric train was missing, and 
on making a search of the line his body was found some dis- 
tance from the scene of the collision. It is assumed that he 
was looking out of a side window when his head struck Heaton 
Bridge and he was hurled on to the line; the train ran for 
two miles without a driver before the collision occurred. A 
statement issued from the T.ondon and North-Eastern Railway 
headquarters at York reported that an examination showed 
clearly that there had been interference with the safety con- 
trol. The failure of this process was in no way due to defec- 
tive mechanism, but to something which had been. done to 
the apparatus. An inquiry into the accident was to have been 
opened by the Minister of ‘Transport yesterday (Thursday). 


Southern Railway Electrification.—The Southern Railway 
Company has announced its intention to proceed with a further 
scheme of —e iy electrification. The scheme embraces the 
whole of the L..B. and §.C. suburban section and a small part 
of the South-Eastern section. The plans provide for the con- 
version of 127 track miles of the present overhead system to 
the third rail, and the electrification of 105 miles of single 
track at present worked by steam, making a total of 232 track 
miles, exclusive of sidings. For a time the overhead wire 

system will remain, and trains will be worked by this means 
concurrently with, and over the same track as, trains worked 
on the third-rail system. Ultimately, however, the or. 
head "’ equipment will be eliminated, and all trains will he 
worked on the third-rail system, ‘thus standardising all 
three sections of the Southern Railway. The lines affected b 
the scheme are:—Steam traction: Victoria to Epsom an 
Epsom Downs; London Bridge to Tattenham Corner and 
Caterham; Streatham to Wimbledon; Crystal Palace to 
Beckenham Junction ; and Herne Hill to Tulse Hill. Overhead 
system: Victoria to Norwood Junction and Se lhurst, Coulsdon 
North and Sutton, London Bridge (via East Brixton, Balham 
and Tulse Hill), and ‘Tulse Hill to West Norwood. The new 
services will give a train mileage of 7,636,000, as compared 
with the present mileage of 4, 416,529. Additional electric roll- 
ing-stock to the extent of 800 coaches will be needed for the 
scheme, and will be obtained by the conversion of existing 
steam stock, as was done for the Eastern section electrifica- 
tion. The work will be carried out at the company’s works 
at Ashford, Brighton, and Lancing. It is hoped that eve 
contract for equipment and material will be — wh — 
firms. The whole of the work, which it is hoped will 

pleted by the end of 1928, will cost £3,750, 
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Electric Heater and Cooker Elements,—A good deal of 
misapprehension apparently exists in certain quarters respect- 
ing the efficiency and durability of the elements with which 
modern electrical heating and cooking appliances are equipped. 
To some extent the manufacturers and distributors of these 
appliances are to blame for this state of affairs, for it is the 
exception rather than the rule for any reference to be made 
in advertisements or sales literature, or even by salesmen 
themselves, to the form and characteristics of this vital part of 
every electric tire or cooking unit. Yet it is very important 
that facts concerning these elements should be widely dissem- 
inated, if the full effect of the propaganda for electrical deve- 
lopment in this country is to be obtained. A baker was re- 
recently deterred from installing an electric bread-baking 
oven because he had been informed by friends that the 
elements in every existing type of baking oven were constantly 
“ burning out,”’ the absurdity of which statement emphasises 
the argument that the ignorance now prevalent regarding these 
elements must be dispelled. 


National Association of Supervising Electricians.—The 
1926-7 session of the above Association will commence on 
October 5th, when Mr. A. M. Sillar, M.I.E.E., will deliver his 
presidential address. ‘The annual dinner is arranged for Feb- 
ruary 28th. The programme provides for a number of lectures 
by distinguished engineers, including: The Transverter, by 
W. E. Highfield; Electric Lighting and Electrically Worked 
Apparatus on Railways, by Roger T. Smith; and Lighting of 
Small Towns, by Dr. J. A. Purves. 


The Specific Resistance of Steels.—A paper read before 
the Tron and Steel Institute by Messrs. E. D. Campbell and 
H. W. Moh. contains particulars of research which was carried 
out to obtain additional data on the influence of changes in 
total carbon content on the specific resistance and on the 
thermo-clectromotive potential of nearly pure iron-carbon 
alloys anu of derivatives of a nickel, a chrome-nickel, and a 
chrome-vanadium steel. 

Specific resistances were determined in the usual way by 
measuring the fall of potential between knife-edges, the speci- 
men bar being suspended during the time of measurement in 
an oil-filled thermostat and maintained at 25 deg. C., with 
a variation of not more than 0.01 deg. C., for weeks at a time. 
When the temperature gradient in a given experiment had 
become constant, the potential of the bar when opposed to 
pure iron was measured and the results reduced to mV for a 
temperature gradient of 1 deg. C. by dividing the mV _ poten- 
tial of the bar in the holder by the temperature gradient as 
determined by a differential thermocouple. Values of thermo- 
electromotive potential obtained by the authors’ improved 
method were in satisfactory agreement with those obtained 
by one of the authors and Mr. W. C. Dowd eight years ago. 
he experiments were carried out with four different mate- 
rials : OH!—nearly pure iron-carbon, OH2—nickel-steel, OH3— 
chrome-nickel, and OH4——chrome-vanadium. 

It seems that the presence of nickel increases the solvent 
power of alpha-iron for carbides. In the case of the chrome- 
nickel alloy the increased solvent power of alpha-iron for car- 
bides caused by the presence of nickel is clearly indicated by 
the rapid rise in the specific resistance up to a point where the 
carbon concentration is equal to, or slightly greater than, that 
of the chromium, when the precipitation of the double car- 
bides of iron and chromium causes a sudden drop in the specific 
resistances. In the absence of any nickel the chrome-vanadium 
alloy shows a continuous fall in specific resistance down to a 
minimum. 

The thermo-electromotive potential of the nickel steel in- 
creases at about three-quarters of the rate of that of the pure 
iron-carbon. ‘The increase in chrome-nickel is over three times 
that of the pure iron-carbon up to a point where the carbon 
concentration is twice that of the chromium. In the case of 
the chrome-vanadium alloy the rate of increase is more than 
twice that of the pure iron-carbon series up to a carbon con- 
centration of twice the sum of the chromium and vanadium. 
In the freshly hardened samples the rate of increase in specific 
resistance in nickel-steel is slightly greater than for the pure 
Iron-carbon series up to about 1.0 per cent. carbon. 

The chrome-nickel alloy has a slightly smaller rate of in- 
crease than the pure iron-curbon up to about 1.0 per cent. 
carbon, and the chrome-vanadium alloy shows that the rate 
of increase is about nine-tenths of that of the pure iron-carbon 
up to 1.0 per cent. carbon. 

In hardened pure iron-carbon the thermo-electromotive 
potential increases directly as the carbon concentration in- 
creases, and in nickel-steel the rate of increase is at the rate 
of 7.4 mV for 1 per cent. of carbon up to 1.0 per cent. 

In chrome-nickel alloy the increase is at the rate of 4.2 mV 
for 1 per cent. carbon, up to the point where the carbon con- 
centration is equal to, or greater than, that of the chromium. 
The increase in the chrome-vanadium alloy is at the rate of 
11.4 mV for L per cent. carbon up to about 1.0 per cent. 


An Austrian Electrically-operated Cable Railway.—A 
somewhat unusual form of electrically-operated cable railway 
has recently been completed up the Erzberg, in Styria, 
Austria, its novelty lying in the fact that, whereas usually 
only singfe ascending and descending cars are employed, there 
are in this case two ascending and two descending vehicles. 
As its name implies, the Erzberg (which is worked by the 
Austrian Alpin-Montan Gesellschaft) is, so far as its cone- 
shaped summit is concerned, a mass of ore which is mined 
by open workings in stages (ranging from 32 to 40 ft. in 
height) extending from a height of 2,460 ft. above sea lev»! 


to the summit, 5,024 ft. above the sea. The employés live in 
the valleys, and the problem of conveying 800 men up and 
down the mountain (a difference in altitude of 1,588 ft.) in 
the minimum amount of time called for much study. It was 
found that with an ordinary metre-gauge cable railway with 
one ascending and one descending car, it would only lx 
possible to convey 450 men per hour, or only about half ti. 
desired number. As, in view of the maximum gradient 0! 
61 per cent., it was not possible to safely increase the spee | 
or the capacity of the cars, it was eventually decided to 
construct a single line with two passing places, so that four 
cars (two ascending and two descending) could be operated, 
and so convey the whole of the men up and down in an 
hour. Although the whole line is worked from a single 
power-winding station at the top, and all cars are connected 
to the same cable, it is practically divided into two sections, 
each of which has its own passing place. The two cars 
secured to the lower ends of the cable operate along the 
bottom section of the line only, while the upper pair run 
only in the top section. At the centre of the line is an “‘ all- 
change ”’ station, where the men, having come up in one 
car, meet and change over to one that has just come down 
from the summit. ‘The direction of running of the cable is 
then reversed, the men being conveyed to the top in the 
second car. When at rest, one car is always at each of the 
terminal stations, and two (one behind the other) at the 
central change-over station, the bottom car of the upper 
section coming to rest against a butler block. The cars are 
provided with doors on each side, so that the time occupied 
in changing from one vehicle to another is reduced to the 
minimum. Provision is also made to prevent any collision 
occurring at the central station in case of accidental over- 
winding at the summit. Each car has accommodation for 44 
sitting and 47 standing passengers, while there is room for 
eleven more on the end platforms, or a total of 102 per 
vehicle. ‘The line has a total length of 1.317 km. (approxi- 
mately 0.83 mile), the maximum gradient is 61 per cent., 
the minimum is 22.2 per cent., and the average for the whole 
line is 39.4 per cent.; the upper section is, however, much 
steeper than the lower one, the respective average gradients 
being 55.8 per cent. and 24.8 per cent. It is for this reason 
that different diameters of cable are used for the two sec- 
tions. The cable guide rollers are set in the centre of the 
metre-gauge track, those for the upper section being pro- 
vided with roiler bearings. A system of electro-magnetic 
brakes is fitted to all the cars, the 500-V d.c. supply being taken 
from a cable alongside the line, which also lights the cars 
and the central change-over station. In addition, the cars on 
the upper section are equipped with special automatic 
brakes arranged to grip the rails in emergencies, such as a 
breakage of the cable. As a further precaution, four (instead 
of two) electro-magnetic brakes are provided on the two 
upper cars. ‘lhe winding gear is at the summit, and is of 
the type known as the Onhesorge; it is electrically operated, 
but only a relatively small motor is required, as the fully- 
loaded cars only weigh 15.2 tons each on the upper section and 
14.7 tons on the lower, the weight of the descending cars 
naturally being used to assist in raising the ascending 
vehicles. ‘lhe line was constructed and equipped by the 
A.E.G. Elektrizitiits Gesellschaft, of Vienna. 


Cast-Iron Research Association.—We have received a 
copy of the No. 13, July, 1926, Bulletin of the British Cast- 
Iron Research Association. It is interesting to note that an 
offer of the Department of Scientific and Industrial Research 
has been accepted. ‘The offer provides, subject to certain 
conditions, that for the next three years a grant of £1 will 
be made for each £1 raised by subscriptions. For the 
remaining two years of the second five-year period a grant 
of 10s. for each £1 received in subscriptions will be made. 
The principal condition is that the subscription income of th 
Association shall not in any of the years fall below £4,000. 


Flaws in Metal Surfaces.—Prof. E. W. Marchant, D.Sc.., 
and Mr. J. L. Miller, B.Eng., describe in the I.E.E. Journal 
apparatus which has been developed for observing, by a direct 
deflection method, small changes in the effective resistance and 
inductance of a coil. It consists of a bridge network, with 
two inductive arms, which is normally balanced and supplied 
with alternating currents, the indicating instrument being 
a d.c. galvanometer connected through a synchronously-driven 
commutator: one of the arms of the bridge contains the “ ex- 
ploring *’ coil, which is placed on the metal surface to be 
examined. It is shown that if the commutator is so adjusted 
as to indicate the current in phase with the applied voltage, 
the deflection is proportional to the change in effective resist- 
ance of the exploring coil; with the commutator adjusted to 
observe currents 90 deg. out of phase with the applied voltage. 
the deflection depends on the change in effective inductance of 
the coil, when this change is brought about by the presence 
of a metal plate. For non-magnetic materials it is best to use 
the commutator in the ‘‘ out of phase ’’ position. The change 
in effective inductance depends on the specific conductivity ol 
the plate, and the apparatus may be used for quickly compar- 
ing the specific conductivities of metai plates. If such plates 
have cracks normal to the surface, their presence is indicated 
by a reduction in the galvanometer deflection as the coil passes 
over a crack. For magnetic materials the commutator should 
be set in the “‘ in phase ’’ position. Cracks in magnetic mate- 
rials can be observed in the same way as those in non-magnetic 
materials. 
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Electromobile Association.—\We learn of the formation of 
the Electromobile Association, which will provide common 
sround on which members can forgather and afford informa- 
tion to one another on the fuller development of electrically- 
propelled vehicles, tractors, and vessels, the proceedings being 
recorded in an official monthly magazine. It is claimed that 
the advantages of membership to the user and prospective user 
will be experienced particularly in classes of instruction, with 
demonstrations, to equip drivers with a knowledge of electrical 
workings of all types. Furthermore, it is intended by sys- 
tematic organisation to extend and improve the facilities for 
charging batteries with the object of assuring the greatest 
possible freedom in the use of electromobiles all over the 
Kingdom. 

Telephony Aleng Power Lines.—.\t a recent meeting o 
the Société Industrielle, of Mulhouse, Alsace, M. Réné 
{hibaudin read an interesting paper on the subject of high- 
frequency telephony along high-voltage transmission lines, 
in which he gives the results of tests carried out on the 
electric power transmission system of the Société des Forces 
Motrices du Haut Rhin. As is already fairly well known, 
the underlying principle is that of producing high-frequency 
oscillations moduiated by a microphone as in radio-telephony, 
the oscillations being directly transmitted to the reception 
station by the intermediary of the high-voltage power lines. 
‘the method possesses several advantages; in particular it 
requires less transmitting power and a less complex and 
cumbrous installation. One of its difficult problems lies, 
however, in the connection between the high-frequency 
apparatus and the high-voltage power line. An_ antenna 
parallel to the line conductors has been adopted in a few 
instances with success, but in others it has not been possible 
to eliminate disturbing noises. A second method consists of 
connecting the power line to earth by means of condensers 
and an induction coil, the latter being coupled with the 
transmitter and the receiver, but it has certain drawbacks, 
among which are high cost of construction, condenser 
troubles, and loss of energy due to the numerous connections, 
protection transformers, &c.; the Haut Rhin experiments 
with this system did not prove satisfactory. What is known 
as the frame method appears to have given better results: 
[t consists of utilising an antenna system in which the end 
that is usually insulated is earthed; this forms a transformer, 
the primary of which is the frame and the secondary the 
earthed line circuit, and it has the advantage that accidental 
connections with the high-voltage line earth do not cause any 
interference with communication. All the foregoing plans 
are capable of application between two points connected by a 
continuous power line; in the case of complex lines, however, 
or when lines have to be sectionised, the frame method has 
proved the best, and it is an installation of this kind, of a 
power of 100 watts, that has been carried out by the Soci'té 
des Forces Motrices du Haut Rhin. Communication between 
two stations may be maintained by one or two wavelengths. 


S.A. Institution of Engineers.—The Journal of the South 
African Institution of Engineers, Vol. XXIV, No. 12, July, 
1925, contains a report of the proceedings at the annual general 
meeting which was held in Johannesburg on June 16th. ‘TI he 
total membership of the Institution on June Ist, 1926, was 533, 
an increase of 12 on the figure for the previous year. The 
revenue for the year amounted to £1,627, as compared with 
£1,594 for the 1924-25 session. The working expenditure 
amounted to £1,738, a decrease of £92 on the previous yeu' - 
vorking. Mr. W. G. C. Nixon was appointed president for 
the ensuing year. In his valedictory address the retiring presi- 
dent, Mr. C. E. Mason, made an appeal for the employment 
{ more apprentices in the engineering trades, deprecating 
restrictions Which limited the number of apprentices employed 
in factories and shops. 


Institute of Metals.—The Liége meeting of the Institute 
vill be held from September Ist to 4th. Some 16 papers are 
to he submitted. There will also be visits to works, receptions 
vy the Burgomiaster of Liége and the Association of Engineers, 
ind excursions to the Belgian Ardennes. 


Our Personal Column. 


(Electrical men are invited to enable us to keep readers of the 
“Electrical Review” posted concerning their movements.) 


The marriage took place at Rochester, on August 2nd, of 
Mr. W. C. Frxcu, of the staff of the Kent Electric Power Co., 
ind Miss L. E. Sreveans, of Rochester. The bridegroom re- 
‘eived a drawing-room timepiece from the Kent Electric 
Power Co. 

Mr. A. T.aTHam, second mains assistant to the Southport 
Corporation, having accepted a position with the North Wales 
‘lectricity authority, will be succeeded by Mr. Norman 
oyDELL (third mains assistant), to whose position Mr. E. 
Cook, test mains assistant, has been promoted. 

On July 31st Mr. G. P. Suatucross, who recently retired 
‘rom the position of borough electrical engineer at Birkenhead, 
was presented with a chiming grandfather clock by the staff 


and employés of the electricity department. He had been 
associated with the department since its inception 31 years 
ago, and in 1913 he was appointed chief engineer in succes- 
sion to Mr. W. Wyld. Mr. F. E. Spencer, who succeeds Mr. 
Shallcross, made the presentation, while Mr. Richmond, me- 
chanical engineer, Mr. Whiteley, mains engineer, Mr. Read, 
senior shift engineer, and Mr. Galloway, on behalf of the 
clerical staff, expressed the esteem in which Mr. Shallcross 
was held by those who had worked under him. 

The Times states that Mr. F. W. Furxert, C.M.G., the 
Engineer-in-Chief and Under-Secretary of the Public Works 
Department of New Zealand, Mr. F. C. Wipvopr, the Chief 
Railway Engineer, and Mr. Hunter, Political Secretary to the 
Railways, are at present in England. According to the Daily 
Mail, Mr. Furkert is visiting several of the leading electrical 
engineering concerns in this country to ascertain their ability 
to supply hydro-electric plant, &c., costing over £2,000,000, for 
the Lake Waikare Moana (North Island) scheme. 

On the recommendation of the Electricity Committee, the 
Belfast Corporation has decided to send Mr. JoHNsToNE 
Wricut, the city electrical engineer, to the United States for 
the purpose of studying conditions, and has voted him £150 
in respect of expenses. 

Mr. Bernaxp L. Myer, A.M.1.E.E., of Liverpool, who has 
been district manager for Messrs. Simplex Conduits, J t4., dur- 
ing the last four years, has relinquished this position, and has 
joined the staff of Messrs. Falk, Stadelmann & Co., Ltd., as 
resident representative. His address is 51, Oxford Street, 
Liverpool. ‘lelephone No.: Royal 227. 

Mr. H. O. Bisnor, formerly of the Edison Swan Electric Co., 
the British Insulated Co., and Messrs. J. C. White, has now 
joined the outside representative staff of Messrs. R. O’Brien 
and Co., ot Manchester. 

The Industrial Australian and Mining Standard states that, 
according to a report received from London, Mr. R. W. Dalton, 
His Majesty's senior ‘Trade Commissioner in Australia, who is 
at present in this couniry, will resume the trade commissioner- 
ship in Australia in April, 1927. 

Lhe Hebden Bridge Urban Council has increased the salary 
of the electrical engineer, Mr. H. Surcuirve, from £372 per 
annum, inclusive of war bonus, to £412. 

At a gathering of more than 200 of the staff and employés 
of the Wolverhampton Corporation Electricity Department, 
Mr. S$. 'l. ALLEN, the borough electrical engineer, who is retir- 
ing to take up his appointment with the West Midland Joint 
biectricity Authority, Was presented with a grandfather clock 
and a gold wrist watch. Mr. E. Morcan, who succeeds Mr. 
Allen, presided, and made the presentations. A concert fol- 
lowed. The Wolverhampton Electricity Committee presented 
Mr. Allen with a soiid silver flower bowl. . 

‘The Dumfries ‘Town Council has increased the salary of the 
electrical engineer, Mr. W. Jounston, from £450 to £500 per 
annum. 

‘lwo appointments have been made by the Governors of 
Robert Gordon's College in co-operation with the University 
authorities, indicating an important departure with regard to 
the teaching of engineering at Aberdeen: ‘lo be head of the 
Mechanical Engineering Departinent, Mr. Joun Biaoam, B.Se. 
(Eng.), at present lecturer and research assistant in the 
Department of Mechanics and Mechanical Engineering, Royal 
Technical College, Giasgow; and to be head of the Electrical 
Engineering Department, Mr. Duncan J. 1.Se. 
(Eng.), at present lecturer and chief assistant in the Depart- 
ment of Electrical Engineering, Royal ‘Technical College, 
Glasgow. ‘The appointments carry with them lectureships in 
the Aberdeen University; the salary attached to each post is 
£500 per session. Mr. R. Gordon Nicoll, convener of the 
Engineering Coiimittee of the College, recently said that for 
25 years the Aberdeen engineers had been clamouring for the 
recognition of Aberdeen as a suitable centre for the higher 
science of engineering; Glasgow and Edinburgh had claimed a 
large number of the students of Aberdeen, but now they were 
within sight of being able to provide, within the city, all 
facilities for students to qualify in the highest grades of 
engineering science. 


Obituary.—Dr. M. Menarnp.—The Paris correspondent of 
The Times states that the death occurred on Saturday, at the 
age of 53, after 12 years of suffering, of Dr. Maxime Ménard, 
as the result of X-ray work. The writer says that Dr. Ménard, 
who conducted the radiology department at the Cochin Hos- 
pital, was obliged to have a finger amputated in 1914 and three 
more the following year. Subsequently his mouth and one 
eye became affected. Nevertheless, he continued active work 
to the last. 

Mr. J. VT. Lowxke.—The death took place on August Ist of 
Mr. Joseph Tom Lowke, head of the firm of Messrs. J. T 
Lowke & Sons, electrical and wireless and general engineers, 
of Northampton. He was 75 years of age. 


Wills.—The late Mr. W. P. THomrsox (W. P. Thompson 
and Co., patent agents) left £35,304. 

Mr. Frepexick Potiarp, of Torquay, late submarine 
superintendent to the Post Office Telegraph Department, left 
£1,352 gross and £1,302 net personalty. 
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New Companies Registered. 


Chaseways, Ltd, (215,483).—Private company. _Regis- 
tered August Sth. Capital, £1,000 in 250 “A” and 750 ‘‘B™ shares of £1 
each. Objects: To acquire the business of an electrical engineer and manu- 
facturer now carried on by F. C. Lb. Uhase at 195, Archway Road, Highgate, 
as “ F. Chase & Co.” The directors are:—F. C. B. Chase, 195, Archway 
Road, Highgate; C. T. Beard, Port Cower, Queen's Road, Barnet; B. S. 
Fitch, 54, Old Park Road, Pa'mers Green, N.13; J. L. Thompson, 44, Huron 
Road, Tooting, S.W.17. (All permanent, subject to each holding 100 shares.) 
Solicitors: G. D. Freemar & Son, 5, bedford Row, W.C.1. Registered office : 
34, Aylesbury Street, Clerkenwell, E.C.1. 

Perrem Ignition and Electric Co., Ltd. (7,517).—Private 
company. Registered in Dublin on July 23rd. Capital, £10,500 in £1 shares. 
Objects: To develop and turn to accuornt the Perrem ignition system. The 
subscribers (cach with one share) are:—F. C. Perrem, 20, Mount Merrion 
Avenue, Blackrock, Co. Dublin; J. P. J. Smyth, 1, Beechwood Road, Rane- 
lagh, Dublin (solicitor’s apprentice). The first directors are:—F. C. Perrem 
and J. G. Munro. Secretary: M. V. Miller. Registered office ; 37, Westmore- 
land Street, Dublin. 

Rooke Bros., Ltd. (215,477).—Private company. Regis- 
tered August 4th. Capital, £5,000 in £1 shares Objects: To acquire the 
business of a wireless and radio apparatus manufacturer and dealer carried 
on by E. E. Rooke. The directors #1e :—E. E ovke, 55, Cardington Street, 
Euston, N.W.1; 1. O. Hencerson, 143, Newgate Street, Bishop Auckland. 
Qualification : 100 shares. Remuneration as fixed by the company. Secretary : 
T. O. Henderson. Solicitors: J. M. Menasse, Bank Chambers, 214, Bishops- 
gate, E.C. Registered office: 55, Cardington Street, N.W.1. 


Troughton & Young, Ltd. (215,402).—Private company. 
Registered July 30th. Capital, £15,000 in £1 shares (13,000 7} per cent. cumu- 
lative preference and 2,000 ordinary’. Objects: To acquire the business of 
an electrical contractor carried on by H. T. Young as “ Troughton and 
Young " at 143, Knightsbridge and Park Mansions Arcade, Knightsbridge, and 
to carry on the business of mechanical, electrical, wireless and general engi- 
neers and contractors, &c. ‘dhe subscribers (each with one ordinary share) 
are:—H. T. Young, Weston Lodge. Thornbury Road, Isleworth, electrical 
engineer; Mrs. M. M. L. Young, Weston Lodge, Thornbury Road, Isleworth. 
H. T. Young shall be permanent governing director, subject to holding one- 
fifth of the issued preference shares and four-fifths of the issued ordinary shares. 
Remuneration of governing director not more than £2,500 per annum. 
Solicitors: William Sturges & Co., Caxton House, Westminster, S.W. Regis- 
tered office : 143, Knightsbridge, S.W.1. 


N. K. (Bradford), Ltd. (215,434).—Private company. 
Registered July 3lst Capital, £2,000 in £1 shires. Objects:—To carry on 
the business of manufacturers of, and dealers in electric lamps and globes 
of al! kinds, &c., and to adopt an agreement with N. K., Ltd. The sub- 
seribers (each with one share) are: -C. M. A. Baker, Lennox House, Norfolk 
Street, Strand, W.C., articled clerk; Carrie Morrison, 68, Guilford Street, 
Russell Square, W.C.1, solicitor. The first directors are to be appointed 
by the subscribers, who may appoint themselves. Solicitors: Kenneth Brown, 
Baker, Baker, Lennox House, Norfolk Street, W-.C.2. 


David Shanks & Co., Ltd. (215,315).—Private company. 
Registered July 28th. Capital, £2,000 in £1 shares. Objects:—To carry on 
the business of manufacture-s of, and dealers in el-ctrical and ships’ fittings, 
ironmongery and general metal goods, brassfounders, metal workers, &c. The 
directors are :—W. Scorer, 153, Bristo! Road, Birmingham, hardware mer- 
chant; R. 1. Scorer, 9, Chantry Road, Moseley, Birmingham, manufacturer; 
J. Shanks, 83, Davey Road, Handsworth, Birmingham. Qualification, 200 
shares 

Billetop & Gilpin, Ltd. (215,413).—Private company. 
Registered July 31st. apital, £2,000 in £1 shares. Objects:—To carry on 
the business of mechanical, electrical, and general engineers, founders, smiths, 
metal workers, machinists, hardware merchants, &c. The permanent directors 
are:—C. T. Billetop and E. Gilpin, both engineers, of 8, Barkby Road, 
Syston, Leics. Remuneration as fixed by the company. Solicitor: W. J. S. 
Scott, 10, Eldon Square, Newcastle-on-Tyne. 


Lang Electrical Co., Ltd. (215,452).—Private company. 
Registered August 3rd. Capital, £100 in £1 shares. Objects: To carry on 
the business of electrical and mechanical engineers, &c. The subscribers are: 
Cc. H. D. Lang, 16, Woodville Road, Golders Green, chartered electrical 
engineer, 50 shares; F. P. Sexton, 2, Bolton Gardens, Teddington, Middlesex, 
chartered electrical engineer, 1 share. C. H. D. Lang is permanent director 
and chairman. Qualification, 10 shares. Registered office: 24, Brent Street, 
Her.don, N.W.4. 


Official Returns of Electrical 
Companies. 


Edison Swan Cables, Ltd.—Debenture dated July 6th, 
1926, to secure £37,500, constituting a floating charge on the company’s under- 
taking and property, present and future, including uncalled capital, and a 
specific charge on the company’s land at Lydbrook, Glos., and all other free- 
hold or leasehold property. Holders: Branch Nominees, Ltd., 15, Bishopsgate, 


Chislehurst Electric Supply Co., Ltd. (50.980).—Capital, 
£15,000 in £5 shares. Return dated April 26th, 1926 Al’ shares taken up. 
£15,000 paid Mortgages ard charges, £7,000. 


Howard Asphalt Troughing Co., Ltd. (69,270).—Capital, 
£20,000 in 19,000 ordinary and 1,000 deferred shares of £1 each. Return dated 
June 10th, 1926. 5,007 ordinary and 1,000 deferred shares taken up. £4,007 
paid. £2,000 considered as paid. Mortgages and charges, nil. 

Johnson & Phillips, Ltd. (84,968).—Capitai, £700,000 in 
£1 shares. Return dated May 13th, 41926. 600,000 shares taken up. £431,635 
paid. €168,365 considered as paid. Mortgages and charges, £289,123. 


Yarmouth (I.W.) Electricity Supply Co., Ltd. (56,884).— 
Capital, £5,000 in £5 shares. Return dated March 8th, 1926. 361 shares taken 
up. £1,805 paid. Mortgages and charges, nil 


United River Plate Telephone Co., Ltd. (23.654).— 
Capital, £6,000,000 in 912,000 ordinary, 40,000 preference, and 248,000 un- 
issued shares of £5 each. Return dated June 22nd, 1926. 912,000 ordinary 
nd 40,000 preference shares taken up. £4.480.000 paid on 896,000 ordinary 
ind 40,000 preference shares. £80,000 considered as paid on 16,000 ordinary 
shares. Mortgages and charges, nil. 


Anglo-Argentine Tramways Co., Ltd. (25.363).—Capital, 
£11,000,000 in 800.000 first preference and 710,000 second preference shares 
of £5 each and 862,500 ordinary shares of £4 each. Return dated July 15th, 
1926. 64.000 first preference, 610,000 second preference, and 675,000 ordinary 
shares taken up. £850,000 paid on 20,000 first preference and 150,000 ordinary 
shares. £8.100,000 considered as paid on the remainder. Mortgages and 
charges : £70,660 annuity: £4,465,674 4 per cent. debenture stock; £1,733,380 
4} per cont. debenture stock; and £6,000,000 5 per cent. debenture stock. 


J. P. Hall & Co., Ltd. (98,542).—Capital, £35,000 in £1 
shares. Return dated May 12th, 1926. All shares taken up. £35,000 paid. 
Mortgages and charges, £46,666. 


Pinnacle Switchgear, Ltd.—Debenture dated July 20th, 
1926, to secure £1,000, charged on the company’s undertaking and- property 
present and future. including uncalled capital. Holders: T. A. B. Blake. 
Benington, Bath; and T. Symington, 31, Becmead Avenue, $.W.16. , 

Midland Counties Electrical Engineering Co., Ltd.— 
Mortgage on freehold factory and premises in Grice Street, West Bromwich, 
dated July 14th, 1926, to secure all moneys due or to become due from 
the company to the Midland Bank, Ltd. 


Llangollen and District Electric Light and Power Co., 
Ltd.—Satisfaction in full on July Ist, 1926, of debenture dated September 20th 
1917, securing £200. ; 


National Telewriter Co., Ltd.— Particulars filed of £10,000 
debentures authorised April 26th, 1926, charged on the company’s undertaking 
and assets, present and future, the amount oi the present issue being £1,210. 


Middlesbrough Steel Tube and Conduit Co., Ltd.—J. H. 
Anderson, of Middlesbrough, was appointed receiver on July 27th, 1926, under 
powers contained in trust deed dated December 22nd, 1920. 

Protector Lamp and Lighting Co., Ltd.—Satisfaction to 
the extent of £2,000 on June 16th, 1926, of mortgage debenture stock dated 
February Ist, 1900, securing £50,000 (of which £45,000 was outstanding on 
July Ist, 1908). 

British Glowlamp and Valve Co., Ltd.—Particulars filed 
of £400 debentures authorised July 20th, 1926, charged on the company’s under- 
taking and property, present and future, including uncalled capital, the whol 
amount being now issued. 


Power Construction Co., Ltd.—-Mortgage on certain land 
and hereditaments, forming part of Gunnersbury Estate, Brentford, dated 
July 22nd, 1926, to secure £17,500. Holder: L. N. de Rothschild, New Court, 
St. Swithins Lane, E.C. 


Automatic Coil Winder and Electrical Equipment Co., 
Ltd.—Debdenture dated July 27th, 1926, to secure £3,547 10s. (being £3,300 
principal and £247 10s. interest thereon at 7} per cent. per annum from 
September 30th, 1925). Property charged: The company’s undertaking and 
property, including uncalled capital. Holder: F. 1B. Larkworthy, Coopers 
Bridge, Bramshott, Hants. 


Keswick Electric Light Co., Ltd. (28,820).—Capital, 
£20,000 in 15,000 preference and 5,000 ordinary shares of £1 each. eturn 
dated April 8th (filed June 4th), 1926. 4,000 preference and 3,420 ordinary 
shares taken up. £3,420 paid on the ordinary. £4,000 considered as paid on 
the preference. Mortgages and charges, £10,100. 

Dudley, Stourbridge and District Electric Traction Co., 
Ltd. (14,763).—Capital, £200,000 in 20,000 preference and 20,000 ordinary 
shares of £5 each. Return dated June 2nd, 1926. All shares taken up 
£200,000 paid. Mortgages and charges, £105,000 

J. B. Saunders (1923), Ltd. (189,434).—Capital, £4,000 in 
£1 shares. Return dated May 4th, 1926. All shares taken up. £4,000 paid. 
Mortgages and charges, nil. 


Anchor Cable Co,, Ltd, (69,073).—Capital, £250,000 in 
£10 shares. Return dated June 17th 1926. 6,500 shares taken up. £61,000 
paid. £4,000 considered as paid. Mortgages and charges, £50,000. Return of 
allotment made up to June 24th, 1926, shows a further 13,000 ordinary shares 
allotted as fully paid (being capitalisation of part of the undivided profits). 

Eastern Extension Australasia and China Telegraph Co., 
Ltd. (7,224).—Capital, £4,000,000 in £10 shares. Return 
dated June 24th, 1926. All shares taken up. £4,000,000 paid. Mortgages and 
charges, £752,400 

New Development Co., Ltd, (112,145).—Capital, £5,000 
in £1 shares. Return dated July 20th, 1926. 1,275 shares taken up. £1,275 
paid. Mortgages and charges, ni’. 

Tisbury Electric Supply Co., Ltd, (176,539).—Capital, 
£6,000 in £1 shares. Return dated June 3rd, 1926. 5,000 shares taken up. 
£5,000 paid. Mortgages and charges, nil. Retirn of allotments, made up 
to July 13th, 1926, shows a further 1,000 shares allotted for cash 

Vauxhall Electrical Manufacturing Co., Ltd. (188,688) — 
Capital, £3,000 in 1,000 preference shares of £1 each and 8,000 ordinary shares 
of 5s. each). Return dated December 31st, 1925 (filed March 19th, 1926). 
350 preference and 8,000 ordinary shares taken up. £2,300 paid on 300 
preference and 8,000 ordinary shares. £0 considered as paid on 5O preference 
shares. Mortgages and charges, nil. 

Hindhead and District Electric Light Co., Ltd. (75,631). 
—Capital, £30,000 in £1 shares. Return dated july 22nd, 1926. 25,000 shares 
taken up. £14,500 paid. £10,500 considered as paid. Mortgages and charges, 
£6,700. 


City Notes. 


Reports and Meetings of Electrical Companies, Dividend 
Results, &c. 
The annual meeting of shareholders was 
Brazilian held in ‘Toronto, Canada, on July 29th. 
Traction, Light Mr. E. R. Wood, one of the vice-presidents, 
and Power Co. presided, and, as the president’s report 
was not read to the meeting, the chair- 
man in his speech summarised some of its important 
points, including the inauguration of the ‘bus service in 
tio de Janeiro and Sao Paulo (the results of which to date 
had been satisfactory), the Serra Power development and the 
new Sao Paulo Telephone Concession. He also referred to the 
present trade depression in Brazil consequent upon the defla- 
tion of the currency and to the increase in earnings for the 
first six months of this year. This increase, the chairman 
pointed out, was due partly to the drought conditions last 
vear and partly to the much improved rate of exchange.— 
The Times. 
The Electricity Meter Manufacturing 
Australian Co., Ltd. (Sydney), is increasing its 
Companies. capital to £100,000 by the creation of 
25,000 £1 shares. 

Tne Electric Light and Power Supply Corporation, Ltd. 
(Sydney), reports a net profit of £90,526 for the year ended 
April 30th last. A final dividend, making 10 per cent. for 
the year (as in 1924-25), is being paid. The capital was in- 
creased to £601,250 during the year. 

City Electric Light Co., Ltd. (Brisbane), proposed to issue 
on August Ist 200,000 of the 1,000,000 new £1 shares created 
last September as ordinary shares. These were to be allotted 
at par te existing shareholders in the proportion of one to six 
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Chinese Marconi’ and ‘** Vickers Issues.—The Times 
reports that the British Bank for Foreign Trade invites holders 
of the Chinese Government 8 per cent., 1918, 10-year sterling 
bills (Marconi issue) and Chinese Government 8 per cent., 10- 
year, 1919, sterling Treasury notes (Vickers issue), at the 
request of Mr. C. Birch Crisp, Mr. Maurice Jenks, and Sir 
Arthur du Cros (being the committee appointed at the joint 
meeting of the holders held early in 1923), to send their names 
and addresses to the bank, with the amount of their hold- 
ing, in order that a meeting may be convened at an early date 
for the purpose of determining the measures to be taken for 
the protection of the holders’ interests. 


Enfield Cable Works, Ltd.—The report for the year ended 
June 30th shows a profit of £116,344, to which is added £34,080 
brought forward, making £150,724. Directors’ fees and depre- 
ciation absorb £9,717, leaving £141,007 for distribution. After 
allowing for the preference and interim ordinary dividends, a 
final dividend of 15 per cent. (making 20 per cent. for the 
year) is recommended on the ordinary shares, and it is pro- 
posed to transfer £40,000 to reserve (making the total £60,000), 
leaving £38,404 to be carried forward. The report records 
the death of Messrs. F. Hird and A. V. Downton, and men- 
tions that Dr. H. R. Wright has been appointed to the board. 
The meeting is to be held on August 19th. 


North of Scotland Electric Light and Power Co., Ltd.— 
The annual report states that owing to the Inverness Town 
Council's decision to exercise its option to purchase the Inver- 
ness undertaking, the £27,160 5 per cent. first mortgage deben- 
ture stock of the company has been redeemed in terms of the 
trust deed. There is a balance in the net revenue account of 
£15,453. An interim dividend of 3 per cent. on the ordinary 
shares was paid, free of tax, in October, and the directors 
recommend a further dividend of 4 per cent., free of tax, 
leaving a balance of £11,953 to be carried forward. 


Stock Exchange Notices.—Dealings in the following have 
heen specially allowed by the Committee under Rule 159 :— 

Perak River Hydro-Electric Power Co., Ltd.—£1,275,000 7 per cent. par- 
ticipating debenture Stock, issued at 96 per cent., partly paid and fully paid. 

Application has been made to the Committee to allow the 
following to be officially quoted :— 

Egham and Staines Electricity Co., Ltd.—100,000 ordinary shares of £1 
cach fully paid, Nos. 1 to 40,006, 80,001 to 115,000, and 150,001 to 175,000, 
and 150,000 7} per cent. cumulative preterence shares of £1 each fully paid, 
Nos. 40,001 to 80,000, 115,001 to 150,000, and 175,001 to 250,000. 


Radio Corporation of America. — According to the 
Financial Times, for the quarter ended June 30th, 1926, the 
gross income from sales, communications and other income, 
was $7,655,438; general operating and administrative expenses, 
depreciation, cost of sales, patent amortisation, estimated 
Federal income-tax and accrued reserve for year-end adjust- 
ments absorbed $7,573,418; leaving surplus profits for quarier 
of $82,020. Surplus profits for six months ended June 30th, 
1926, total $1,870,531. 


Associated Telephone and Telegraph Co.—The Associated 
Telephone and Telegraph Company announces that, together 
with a Belgian group headed by the Banque d’Outremer, it 
has acquired an important interest in the New Antwerp Tele- 
phone and Electrical Works. The Associated Telephone and 
Telegraph Company is an American corporation backed by 
leading British and Continental telephone interests.—Financial 
Times. 


City of London Electric Lighting Co., Ltd.—The full pre- 
ference dividends for the past half-year have been declared, 
and the ordinary shares are to receive a dividend of 1s. (at the 
rate of 10 per cent. per annum). 


Tyneside Electrical Development Co., Ltd.—An interim 
dividend of 3 per cent. has been declared on the £1 preferred 
ordinary shares. 


Crossley Bros., Ltd.—An interim dividend at the rate of 7 
per cent. per annum has been declared on the preference 
shares. 


Waste Heat and Gas Electrical Generating Stations, Ltd. 
—Interim dividend of 14 per cent., less tax. 


Stocks and Shares. 


MonpDay EVENING. 
{He main feature this week in the lists with which we dealt is 
another considerable rise in the price of Brazilian Traction 
shares. ‘he price of these has come up from 84}, at which 
they stood at the beginning of this year, to about 32 points 
higher this week, and the greater part of the buying has 
proceeded from the other side, from Canada, that is to say, 
and the United States. Various rumours have come into cir- 
culation to account for the latest spurt; the price has risen 
11 points during the current week. It is known that com- 
panies working in Brazil are benefited by the manner in which 
the Rio exchenge has moved, and expectations are running 
high as to an increase in the present-paid 5 per cent. dividend, 


though it would require something more than dividend antici- 
pations to bring about so substantial a jump within the course 
of seven or eight months. Rumour suggests a splitting scheme 
as possible. The preferred have moved in a more leisurely 
manner. Last January the price stood at 100 and now it is 
107. 

Rumour is busy, too, concerning the shares of the Sidro 
company, particulars of which were given here last month. 
The title, as we then noticed, is an abbreviation of the Societé 
Internationale d’Energie Hydro-Electrique, and the holdings 
of the company are largely Barcelona Traction and Mexican 
Light & Power. It is said, however, that the Sidro company 
is considerably interested in Brazilian Tractions, though this 
appears to be either guesswork or intelligent anticipation of 
an Official statement. At any rate, the shares have risen from 
8} to the present price of 10}, and the floating supply of them 
is decidedly short. Barcelona Tractions are a little better 
at 364. 

The bonds of the newly-issued Perak River Hydro Electric 
Power 7 per cent. participating debenture, issued at 96, have 
been down to 7 discount, from which price there was a recevery 
to the neighbourhood of 5 discount, the drop in the price 
bringing in a few speculative buyers: Amongst other new 
issues, Ericssons Telephone preference are a little easier at a 
guinea, and Telephone Manufacturing shares, now 2s. 6d. paid, 
remain at Is. discount. There is a steady demand for most 
of the investment stocks and shares in this, and in other 
industrial parts of the Stock Exchange. Nor does the fact of 
its being the holiday season entirely dissuade the bargain- 
hunter from the pursuit of his favourite occupation. 

The London electric supply companies are declaring the same 
interim dividends as those paid a year ago, and prices in this 
market are almost motionless. It is, in fact, many weeks 
since there has been so little change to chronicle, the only 
quotable alteration being a rise of 6d. in Metropolitan prefer- 
ence. ‘he manufacturing group shows a little more activity. 
Enfield Cables ordinary strengthened to 74s., upon the publi- 
cation of an excellent report, the profit of £116,600 going 
against £100,100 in the previous year. ‘The dividend of 20 per 
cent. is paid upon a larger capital. The general reserve and 
the carry forward are both strengthened. Siemens remain a 
little undecided at 28s. 9d., the price the other day rising to 
29s. 6d., to relapse later, however, to its previous figure of a 
week ago. British Aluminium have not recovered from 45s. 9d. 
General Electrics are steady at the same price as Siemens. 

Marconi shares weakened to 1ds., losing their improvement 
of last week, and the debentures have gone back to 964. It 
would seem as though a good many of the Marconi proprietors 
are losing heart at the prospect of having to wait for a month 
or two before the report of the auditors appears, and enables 
shareholders to see what the position of the company now is. 
How much will have to be written off is a very debatable 
point, and, in the circumstances, no surprise is felt at the con- 
stant succession of small sales which has a softening effect 
upon the price and has reduced it, as already mentioned, to 
15s. It may be of service to point out that the bearer shares 
are in very short supply and command 6d. to 9d. per share 
more than the registered do. 

Cable stocks and shares are uninteresting A 10s. rise in 
Great Northern ‘Telegraphs lifted the price to 274. The 
Eastern group remained content with the rises that it has 
recently secured. Anglo-Americans are steady; Automatic Tele- 
phones went back to 50s. sellers. American Telegraph & Tele- 
phone rose to 148 middle. 

Amongst Home Railway stocks, the tendency is for prices 
to harden up, in spite of the growing disappointment with 
the failure of the coal industry to find a solution to its troubles: 
in spite, too, of the enormous losses that are being piled up 
in the railway companies’ traffics. Part of the loss, it is stated, 
is compensated by decreased expenditure; but, making fuil 
allowance for this, the effect upon the dividend-earning 
capacity of the companies is bound to be damaging. Yet to 
suggest that many Stock Exchange prices stand quite high 
enough, in view of the losses incurred through this year’s in- 
dustrial crisis, is to court the charge of being a pessimist and 
a Jeremiah. 

Mexican issues are heavy, the Light & Power Company's 
first mortgage bonds falling 3 points to 68} and the Seconds 
giving way to 90. Mexico appears to be a good deal disturbed 
by the action of the President in connection with the national 
religion. British Columbia Electric Railway stocks have 
strengthened, Anglo Argentine Second preference have gone 
back to 3. 

Iron and steel descriptions manifest a tendency rather less 
dolorous than has recently prevailed. Rubber shares are dis- 
tinctly better: it is officially announced that the provisions 
of the Stevenson Restriction scheme are to remain in being 
Fears had been entertained that these might be withdrawn, 
but, continuing in force, they suggest that a limitation of the 


exportable allowance is merely postponed until the beginning 
of next November. 
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Share List of Electrical Companies. 


HoME ELECTRICITY COMPANIES, 


Dividend. Price 
om,——-——. Aug. 9 Riseor Yield, 
£& 1924 1925. 1926. fall. D.C, 


Bournemouth and Poole ... eve 1 14 14 /- — 418 8 
Brompton Ordinary ... 1 10 10 
Charing Cross Ordinary... aos 1 15 15 6/9 — 6 10 10 
do. do. 44 Pref. .. 1 4 8648 6 210 
Chelsea... 1 12 12 600 
City of London on 1 1 — 644 
do. do. 6% Pref... . A 6 6 26 — 668 
Clyde Valley... on one 1 8 — 618 6 
CountyofLondon .. .. 16 16 69/6 — 6 010 
do. do. 6 % Pre f.... oon 1 6 6 26 — 5 6 8 
Edmundson’s Ordinary .. .. 1 7 8 4/3 — 61a @ 
do. 1% Pref. eco exe 1 6 7 226 — 6465 
Elec. Supply Corporation ... 1 10 81/3 — 6 8 0 
Kensington Ordinary 6 13g — 691 
Lancs. Light and Power ... wo mh Hh 660 
London Electric ove 82/6 681 
do. do. 6% Pref... .. 6 6 6 i. — 510 8 
Midland Counties ..  .. wo 06 — 617 1 
Newcastle-on-Tyne Ordinary 1 1 — 9 
do. 1% Pref. .. 1 7 1 oo -_ 616 8 
Notting Hil! 6% Pref. -~ 6 6 600 
North Met. Elec. 6% Pref.... ‘iis 1 6 6 2/6 — 668 
St. James’ and Pall Mall .. ... 6 174% 173 164xd — 586 
South London... ese on on 1 16 15 oS «= 614 8 
South Metropolitan Pref. ... ao 8 7 7 6/3 — 668 
Urban Ordinary 4 7 6465 
do. 6% Pref. ... .. It 6 6 20/6 — 517 1 
Westminster Ordinary .. 16 4/38 — 618 6 
Whitehall Elec. Invst. 74% Pref... 1 Ds — 780 
Yorkshire Elec. &8 8 8 — 518 6 
Home 
Central London Ord. Assented ... Stock 4 4 70 - 614 4 
Metropolitan ... 63, — 717 6 
do. District Sixd — 617 8 
Underground Electric Ordinary... 10 Ni Nil 3 — Nu 
do. do. ‘A” Ni Ni — Nu 
do. do. Income ... Bonds 6 6 103. Ci; 516 6 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. -- - Stock 6 6 1044 6 14 10 
do. Def. — 618 
Automatic Telephone ooo ove 1 8 6 a 400 
Chili Telephone ose 5 5 6 401 
SubaSub.Ord. .. 10 6 6 156 
Eastern Extension .. 10 10 10 $68 
Eastern Tel. Ord. ... Stock 10 10 1998 — % 5 6 
Globe Tel. and T. Ord... eco 10 10 10 648 
do. do. Pref. .. 10 6 6 
Great Northern Tel. ... one 10 2 8 20 WA 7156 
Marconi Marine _... - 1 10 74 18/9 836 
Oriental Telephone Ord. .. =... 45/46 — 6 5 6 
United R. Plate Tel... 6 8 8 — 
Western Telegraph... 10 10 — 78 


HOME AND FOREIGN Trams, &c, 


Anglo-Arg. Trams First Pref. .. “6 8 984 
do. do. @ndPref. .. 6 6 6 
do. do. 65% Deb. .. Stock 5 6 3h — 616 1 

British Electric Traction Ord. ... 1 8 1843 
do. do. 6%Pref. .. 6 6 110 691 

Brazil Traction exe 100 4 6 16 +11 46 2 

Brit. Columbia Elec. Rly. Pce, ... Stock 6 6 lS ao 615 7 
do. do. Preferred ... ., 96/- 1296/9 1098 +2 %515 9 
do. do. Deferred .. ,, 129/65 8 186 +2 617 8 
do. do. Deb. 4 79 | 

London & Sub. Trac. 5% Pref. .. 1 94 Nil 

London United Tram. Deb. -. Stock 4 4 47 _ 810 2 

Mexico Trams 6% Bonds ... ~~ 5 6 m4 — 6 19 10 

Mexican Light Common ... - 100 Nil Nil 814 — Ni 
do. Pref. 100 Nil Nil 834 Nil 
do. Ist Bonds ... 5 5 6833 —3 676 

Yorkshire (West Riding) ... eco 1 5 11/6 

MANUFACTURING COMPANIES, 

Babcock & Wilcox .. 1 12 18 60/- — 40 

British Aluminium Ord. ... ~ 1 5 1 4/9 — 4765 

British Elec. Transformer Pref. ... 1 Nil 7 13/9 — 7194 

British Insulated Ord. ow 1 15 15 

Brush Ord... 1 10 10 13 § 00 

Callenders ‘ as os om 1 15 15 8} _ 412 4 
Gite. « % — 5 9 56 

Edison-Swan ... & 10 10 812 9 

do. 5% Deb. . Stock 5 5 86 - 516 3 

Electric Construction 1 10 82/- 600 

Enfield Cable, Pref... .. .. 1 664 

English Electric one 1 56 Ni ws — 
do. do Pref. o one 1 6 6 18/- _ 613 4 

Gen. Elec. Pref. ane one on 1 64 613 1 

rd. ese 1 5 7 23/9 644 

do. 44% Pref. > — 5 60 

India-Rubber... oe ons = 1 5 5 2. — 4 611 

Johnson & Phillips ... one oe 1 10 17% 6ll 1 

Met.-Vickers Ord. ... 1 8 8 612 0 

Telegraph Construction... 122 “4239 


*Dividends paid free of Incom 


Market Quotations for Chemicals 
and Metals. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances, 


| 


| 
| Price | Fortnight’s 
CHEMICALS, Ac. Aug. 10th. | ine. or dec, 
@ Acid, Oxalic ... per lb. 52d. 
@ Ammoniac, Sal on per ton, £60 
@ Ammonia, Muriate (large crystal) * £52 
4 Bisulphide of Carbon ose 
a Copper Sulphate... £25 10s. 
Potash,Chlorate .. ... .... per lb. 4d. to 44d, 
a Perchlorate 54d. 
@ Shellac per cwt, £15 15s. 
Sulphur, Commercial £9 10s. 
@ Soda, Chlorate 33d. to 34d. 
a » Crystals per ton, £5 to £5 5s. 
a Sodium Bichromate, casks per lb. 4d. 
METALS, &c. 
5 Aluminium, Ingots... ni «. per ton, £120 to £125 ons 
b Wire ... per lb. 1/9 to 2/6* 
b Sheet ... 1/6 to 2/- 
p Babbitt’s Metal and Anti-friction Metal— 
Gradel ... ant wa per ton net, £262 £3 ine. 
Grade II ... a £184 £2 ine. 
¢ Brass (rolled metal 2” to 12” basis) per Ib. 94d. d. inc. 
¢ , Tubes (solid drawn) 1/0 to 1/04. d. inc. 
Wire, basis ... 101d. 3d. ine. 
Copper Tubes (solid drawn) 3d. inc. 
« Bars (best selected) per ton. £96 
(Electrolytic) Bars £67 5s. 10/- ine. 
a ee os Wire Rods a £77 5s. 10/- ine. 
H.C. Wire per lb. ied. ime. 
f Ebonite Rod ... we 2/3 to 2/6 “ 
a German Silver Wire ons ove 2/2 
4 India-rubber, Para fine ... int 
Iron Pig (Cleveland No.3.) per ton. 72/6 
,, Wire, galv. No. 8, P.O. qual. £21 
gLead,Englishpig .. .. £34 6s. | 5s. dee, 
Mercury per bot. | £15 5s. to £15 10s. 
é@ Mica (in original cases) small ... per lb. 3d. to 3/- 
« medium 4/- to B/- 
pan large ... ‘ip 10/ to 20/- & up. 
Phosphor Bronze, plain castings 1/34 
P » drawn bars & rods os 1/3 
w » rolled strip & shee 1/23 
o Platinum per oz. £23 10s. 
d Silicium Bronze Wire _... per lb, 113d. 
fr Steel, Magnet,in bars ...... Tad. 
a Tin, Block (English) on -. per ton. £296 5s. to £7 158. to 
& £296 Ws. £8 ine.: 
a , Wire, Nos.1tolé ... per Ib. 4/3 1d. inc. 


*For 1 cwt.lots. Special quotations against definite specifications. 
Quotations supplied by 


a G. Boor & Co. & James & Shakespeare. 


b The British Aluminium Co.,, Ltd. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


A Edward Till & Co. 

Bolling & Lowe. 

/ Richard Johnson & Nephew, Ltd. 
a P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd, 

P C. Clifford & Son, Ltd, 


r W. F. Dennis & Co, 


Water Heaters in Switzerland.—The domestic applications 
of electricity were discussed at a conference held at Lyons 
some time ago, in a paper presented by M. G. Schlumberger, 
of the Forces Motrices du Haut Rhin, with particular refer- 
ence to the use of electric water heaters in Swiss towns for 
the purpose of providing a load during the hours of slack 
demand. After reference to the development of this system 
in Neuchatel, Lucerne, Berne, Geneva, and Basle, the author 
stated that the capacity of the heaters varies between 15 and 
1,500 litres; the capacity of those generally used is from 30 
to 50 litres for kitchens and modest apartments, from 100 
to 200 litres for bath and toilet rooms, and from 300 to 400 
litres for « whole house. The heaters are regulated by means 
of switches operated either by hand or automatically. As a 
general rule, switching-on takes place at 10 p.m. and switching- 
off at 6 a.m., so that the elements are arranged to work for 
the whole eight hours, but elements are also made for the 
heating to be carried out in a shorter period. It has been 
found necessary to arrange an appropriate tariff so as to 
render the heating of water by electricity as cheap as heating 
by gas. 


Novel Wireless Applications.—Wireless was used to report 
Miss Ederle’s successful swim across the English Channel on 
August 6th. The tug Alsace, which accompanied the swimmer, 
was equipped by the Marconi International Marine Communi- 
cation Co., Ltd., with a 4-kilowatt quenched-spark set, by 
means of which newspaper reports of her progress were 
despatched at regular intervals, and transmitted by the direct 
Marconi service to America. The 23rd (London) Armoured 
Car Company, in camp at Lulworth, has demonstrated the 
usefulness of radio-telephony in connection with the contro! 
and manceuvring of armoured cars and tanks. 
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The British Association.—I. 


The Oxford Meeting. 


Wrrn a Royal President for the second time only in the 
course of a century, it followed as a matter of course 
that the attendance at the 94th annual meeting of the 
British Association at Oxford, which commenced on 
Wednesday last week, should come somewhere near to 
breaking all records. By midday on Thursday, August 
dth, the day after the delivery of the Presidential 
Address by H.R.H. the Prince of Wales, the attendance 
amounted to 3,460, and the officials had hopes that the 
previous best of about 3,800 would go by the board. 

We deal elsewhere with the Presidential Address ; this 
was actually delivered in the Sheldonian Theatre, but as 
ihis building accommodated only 1,500 people, the 
address was relayed to the Town Hall and to the Univer- 
sity Union Society’s Hall. The Town Hall was 
crowded, and the Prince made a visit there after he had 
completed his duties at the Sheldonian Theatre, but the 
Union Hall was by no means full. Moreover, by a 
curious blunder on the part of those in charge of the 
Union Hall, the audience were told that the proceedings 
at the Sheldonian Theatre had come to an end before, 
in faet, the Prince had actually finished his address. 
However, like dutiful Britishers, those present—for the 
most part unaware of the true position—departed with- 
cut demur. A visit to the Town Hall many minutes 
later found Lord Balfour proposing a vote of thanks to 
the Prince. The unusually busy condition of Oxford's 
normally quiet streets at 10 p.m, was evidence enough of 
important happenings, and the crowds of both sexes in 
evening clothes and gowns both scarlet and black were 
but a testimony to the keenness of the residents and 
visitors to do honour to the Prince. 

As usual, the Sections were very busy on Thursday 
morning, and once again the sensible plan was adopted 
of not having all the Sectional Presidential Addresses on 
the same day. In Section G (Engineering)—where there 
is a little more of electrical interest this year than has 
been the case in the past few years—Sir John Snell 
(president) was unable to be present that day owing to a 
bereavement ; Prof. C. F. Jenkin, the vice-president of 
the Section, who took the chair, expressed the hope 
that Sir John would be down in time to give his address 
on Friday, which proved to be the case. There was 
nothing of electrical interest in Section G on August 5th, 
the bulk of the morning being devoted to a discussion of 
engineering problems in connection with the refrigerated 
transport of food. Prof. C. F. Jenkin, however, who 
described a number of small refrigerating plants for 
domestic purposes, mentioned that these were for the 
inost part electrically driven. 

Section A (Mathematical and Physical Science) drew 
its usual crowded audience, and there was"the added 
attraction of Sir William Bragg and his son, both the 
type of lecturer who draw people to listen even if they 
are not capable, as it must be confessed many are not, 
of assimilating to the full the profundities which they 
handle with such consummate ease relating to X-ray 
crystal analysis and crystal models. 

In this Section Mr, W. W. Garrett dealt with the 
‘ransformation of elements by low-voltage discharges. 
referring particularly to the reported transmutation 

f mercury into gold. The possibility of effecting a 
‘ransmutation of the atom by electronic bombardment, 
as distinct from the alpha-ray methods so successfully 
used by Rutherford and others, has attracted attention 
from time to time in recent years. The first to report 
success in such an experiment was Ramsay, who 
announced in 1912 the artificial production of helium 
and neon in X-rav tubes. The controversy aroused by 
this announcement has not yet subsided, said the author. 
for Riding and Baly have recently supported the 
genuineness of such a transformation. Miethe in 1924 
reported the transmutation of mercury into gold, and 
since the original announcement he has described 


various experimental arrangements which he claims have 
proved successful. Two principal methods have been 
employed by this investigator. First, a Jaenicke mer- 
cury vapour lamp, operating at atmospheric pressure 
With a current of 12.0 amperes, a terminal voltage ot 
170, and a potential gradient of 11 or 12 volts per cm. 
was run for 20 to 200 hours and amounts of gold up to 
0.1 wg. were reported, although no direct proportion- 
ality existed between the quantity of gold and the num- 
ber of hours run. It was also claimed that in these 
experiments silver was formed in larger quantities, 
sometimes, than the gold, and it was also stated that the 
yield of ‘‘noble’’ metals was increased by irregular burn- 
ing of the arc, with frequent extinction and re-establish- 
ment. No gold was obtained from vacuum ares. The 
second method was a development of the first, in which 
the effect of irregular burning was artificially enhanced 
by constant interruption of the arc. Since then, other 
workers have published results of a similar nature; of 
these, the work of Haber is the mest complete, but as in 
some cases the published papers contain so few details 
of experimental conditions, duration of the runs, and 
analytical methods, it has been found difficult to draw 
any general conclusions. Hence the author’s own ex- 
perimental work which has been carried out in the 
Clarendon Laboratory, Oxford, under the supervision of 
Prof. Lindemann. All the experiments were so de- 
signed as to require nominal quantities of mercury, 
never more than 100 gr, and rarely as much as 50 gr. 
In the first experiments, a transformer giving a peak 
voltage of 15,000 V was employed, with a condenser of 
0.006 mF capacity. The spark was passed between 
tungsten wires in a glass vessel containing an emulsion 
of fine mercury drops in white paraffin oil. This ex- 
periment was repeated several times with uniformly 
negative results. Distilled water was then substituted 
for the oil, and aluminium electrodes were used, but no 
gold was found. Other variations were made, but with 
negative results. A method was then developed which 
proved capable of giving more decisive results, and an 
endeavour was made to repeat, more or less, Miethe’s 
interrupted-are method, the precise form of the appara- 
tus being very different, however. The net result 
appears to be, unfortunately, that the work so far done 
can only be regarded from the purely experimental 
point of view, and that the investigators have arrived at 
mutually incompatible conclusions, every positive ex- 
periment being refuted by a negative one, 

The place of the history of science in education was the 
subject of a discuasion in Section L (Education) on the 
same morning, and the contribution of most direct appli 
cation to engineering was that by Prof. C. H. Desch. 
head of the Metallurgical Department at Sheffiel:! 
University. who deplored the tendency for too much 
specialisation in technical education resulting from the 
student taking an honours subject; he urged that 
greater attention should be paid to the history of 
scientific thought and discovery in order to broaden th 
outlook. It was, therefore, suggested that there was « 
place for the history of science in the general training 
of students in arts and science. Prof. Desch said that 
the old ideal of a liberal education was being lost sight 
of, and there were few honours schools where anything 
of the kind could be obtained. Graduates of science 
might reach a high standard in their special subject 
whilst remaining profoundly ignorant of literature and 
history ; and graduates in arts might be, and often 
were, completely devoid of the most elementary know- 
ledge of the leading truths of science. 

On Friday, August 6th, Sir John Snell was able to 
preside over Section G, and deliver his address, an 
abstract of which follows. Sir Oliver Lodge, who pro 
posed a vote of thanks to Sir John, with the usual 
twinkle in his eye, commented on the fact that at one 
time the test of civilisation was the amount of soap used 
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per head, whereas now tie test apparently was the 
amount of electricity used per head of population. 

Mr. J. M. Kennedy then read a paper on ‘‘ The Dis- 
tribution of Electrical Energy,’’ recalling that it was 32 
years since his father held the office of president of the 
Section, and delivered an address in which electricity 
was hardly mentioned. 

Mr. Borlase Matthews followed with his paper on 
‘* Electric Ploughing,’’ and the final paper of the morn- 
ing was that by Prof. W. Cramp on ‘‘ Some Phenomena 
of Electric Conduction,’’ all of which, together with the 
discussions thereon, will be dealt with in due course. 
Incidentally, Prof. A. E. Kennelly (United States) was 
present, and said a few words on Prof. Cramp’s paper. 

There was not a great deal of other matter of interest 
to Review readers on that day. ‘‘ Maxwell’s Law and 
Radiation ’’ was the subject of a short note by Prof. 
E, A. Milne in the Mathematical section of Section A. 

In Section F (Economics) Sir Lynden Macassey read a 
paper on ‘* Economics of the Labour Outlook,’’? which 
touched on a problem of general interest, dealing with 
efiective collective bargaining as the basis of industrial 
stability. Two interesting papers in Section J (Psycho- 
logy) were ‘‘ Some Observations on Accidents in In- 
dustry,’? by Mr. A. Stephenson, and ‘“‘ Restriction of 
Output,’”’ by Mr. A. Angles. In Section K (Botany) 
Prof. H. H. Dixon, F.R.S., and Mr. T. A. Benet-Clark 
discussed electrical stimulation and response in plant 
tissues, and explained experiments indicating that the 
passage of a current through a tissue leads to a change of 
electrical resistance and permeability. This work also 
showed that there is a definite period of development of 
the maximum effect followed by a recovery, and that the 
same quantity of electrical energy is found to be the 
more effective the higher the potential at which it is 
applied. Broadcasting received some attention later in 
the day in the form of a paper by Mr. J. C. Stobart, on 
‘* Education by Wireless,’’ in Section L (Education), 
and a ‘* Citizens’ Lecture,’’? by Captain Eckersley in the 
evening. 

It having been let out prematurely by a member of 
Council of the Association, acting as correspondent for 
one of the daily papers, that an invitation has been 
accepted to hold the meeting in Glasgow in 1928, and 
that it is being seriously contemplated to hold the 1929 
meeting in South Africa, no harm can come from repeat- 
ing the information here. The 1927 meeting is to be 
in Leeds, and Sir Arthur Keith has been elected Pre- 
sident for that occasion. 


Presidential Address by H.R.H, The Prince of Wales, 
K.G., D.C.L., F.R.S. 


Arrer reading a message from the King expressing deep 
appreciation of the scientific labours of the Association, and a 
reply on behalf of the Association thanking His Majesty, the 
Royal President said that he had been privileged on countless 
occasions to examine the concrete results of applied science, 
and had realised that only by scientific methods could present- 
day domestic and social difficulties be solved. He therefore 
gave his impressions of the bearing of scientific research on 
the daily life of the community, and showed how that relation- 
ship could be developed by the co-operation of scientific 
workers and the State. 

After recalling past hostility to science, displayed on two 
notable occasions when the Association met at Oxford, he 
remarked that science was now taking a place in the univer- 
sity and in the schools, complementary with that occupied by 
the humanities. The establishment of the National Physical 
|.aboratory, the Development Commission, the Medical 
Research Commuittee, and finally the Department of Scientific 
Research, represented stages in the public recognition of the 
necessity for research, and the President cited many instances 
of the successful results obtained by these and other bodies 
of a similar character; he said that the mutual distrust which 
formerly existed between science and the State had been 
almost wholly removed, as was clearly shown by the opera- 
tions of the Research Department. Some of its activities 
might appear to wear an aspect of triviality, because they 
dealt with common things—but it was precisely because they 
dealt with common things that they were not trivial. 
Scientific research, properly applied and carried out, was never 
wasted. ‘They lived, not merely in an age of science, but at 
the beginning of it. The movement towards co-operation was 
not confined to this country; it was active in the Dominions, 
and in India the application of science to government was 
traditional. The researches of scientific workers promoted 
a wider knowledge of the Empire amongst all classes of 
citizens, and the British Association had played its part in 


this process by holding occasional meetings overseas. In this 
Lupe rial connection it was impossible to overstate the case for 
science. 

Apart from the co-operation of the State, the support of 
science was equally the concern of scientific. and educational 
institutions, industrial organisations, and private benefactors. 
As in the period following the Napoleonic wars, so now the 
application of science in industrial and daily life had received 
un impetus, and under more favourable auspices. The 
channels of communication between research and the public 
mind must be left clear, in order that the community might 
realise all thet it owed to the advancement of science: the 
development of wireless telegraphy and telephony from the 
first public demonstration of wireless signalling, given by Sir 
Oliver Lodge before the meeting of the British Association at 
Oxford in 1894, was an illustration of the fruits of the stead, 
work of the scientific machine, which was always quiet! 
running in the laboratory. Public support should be accorded 
to scientific research upon all these grounds, freely, with 
understanding, and with patience. 


The Present and Future Development of Electricity Supply. 
By Joun F. C. G.B.E. 
(Abstract of Presidential Address in Section G.—Engineering.) 


THe development of electricity supply as a necessary agent in 
the progress of civilisation has been accomplished within a 
very few years, for there was no general supply available in 
any part of the world prior to 1889. Great Britain may be 
said to have been the pioneer of the public supply of electricity : 

the first legislation actually dates from 1882, but effectivel, 
only from 1888. An electrical supply industry has grown up 
in Great Britain by authorised undertakers (excluding rail- 
ways and private plant), on which over £200,000,000 has 
been expended within thirty-seven years. In the earlier years 
distribution was confined to low-pressure d.c., with its re- 
stricted economic radius of supply, and to single-phase distribu- 
tion at higher pressures for series arc Jighting, applied in some 
districts to what was known as the ** house-to-house "’ syste 
at a pressure of 2,000 V, and reduced by house transformers 
to the required service pressure. It is inter resting to note that 
ut the present day there is a revival of the ‘‘ house-to-house ” 

system where there are large blocks of buildings to be sup- 
plied. The whole trend of development in this country was 
towards the adoption of small local government areas as the 
areas of electricity supply. Individual development rather than 
collective effort was encouraged, and the whole art of electricity 
generation and supply was undergoing rapid development, an: 
was the subject of numerous experiments by many designers, 
who adopted different frequencies and pressures. Distribution 
systems were gradually evolved from a simple 2-wire system 
which, due to the influence of Hopkinson, became a 3-wire 
system, greatly reducing the weight of conductor required for 
any given amount of energy distributed and also extending the 
economic radius of supply. An extension of the useful radius 
of direct-current supply was made in Oxford and came to be 
known as the ‘‘ Oxford system ’’; this was applied to severai 
other localities. Electricity was generated at 2,000 V d.c. or 
thereabouts and transmitted to sub-stations in which motor 
generators reduced the pressure to that required for local dis- 
tribution. Tn those days great benefits were derived from the 
engineering skill of Willans, whose high-speed, single- acting 
engines were largely used, and later from the’ double- acting 
high-speed engines built by Belliss & Morcom and other firms. 
The ideal cost of production was placed by Col. Crompton 32 
years ago at 1.32d., excluding capital charges, and the average 
price to consumers at 3d. per kWh. It is true that the 
load factor was only 20 per cent. and the capital outlay then 
as much as £125 per kW installed. At present the average 
revenue from all classes of consumer is 1.75d., the average sta- 
tion load factor 29 per cent., and the capital outlay £52 per kW. 

Far too little credit has been given to the pioneer work of 
Dr. Ferranti.in generation on a large scale and transmission 
at high pressure over an extensive area. The revolutionary 
discovery of the practical application of multiphase currents 
immensely widened the economic area of supply, and when « 
little later Sir Charles Parsons gave the electricity industry 
the steam turbine, electrical engineers possessed an equipment 
which enabled them to revolutionise the methods adopted in 
former years. At the present time, reciprocating engine sets 
represent only 8 per cent. of the total prime movers employed 
in public power stations, and their proportion is decreasing 
each year. In 1898 an important inquiry was conducted by a 
committee, under the chairmanship of Lord Cross, from whose 
report sprang the power companies, whose areas of supply 
extend over wide areas. To-day we find a rapidly-increasing 
growth of output, a decreasing cost and consequent widening 
circles of application; and as the industry simplifies its posi- 
tion still further by adopting one standard frequency and br 
reducing the number of supply pressures to the minimum 
practicable, the demand is bound to expand to a degree whicl 
is not yet visualised. The widening of an area of distribution 
enables supplies to be given from a common source to many 
industries, to railways and tramways, and for all kinds o! 
domestic and trade requirements. The maximum _ require- 
ments of the various classes of consumer do not coincide in 
point of time; speaking generally, if all their maximum de- 
mands occurred simultaneously, no less than from 2} to °% 
times the generating plant would be necessary to meet tli 
load than is the case when their several supplies are drawn 
from one common source of generation. The annual capita! 
charges on a generating station represent some two-fifths of 
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the total cost of generation, so that it will be seen how im- 
portant it is io make the greatest use of the plant installed. 
{he combination of all requirements of a community, whether 
for domestic purposes, traction, or industrial power, is a 
fundamental condition of economy in the public supply of 
electricity. The average yearly load factor (on kWh sold by 
undertakings) throughout Great Britain is under 25 per cent. 
‘io doubt the intrinsic load factor is really higher—by which 
i; meant that could the numerous undertakings all be supplied 
rom one common source, the resulting load factor on the 
cenerating plant would be found to be higher in value. Still 
the fact remains that the capital expenditure on generating 
;lant is four times what it would be were the load factor 
100 per cent The latter condition is of course not attainable, 
hut something much better than 25 per cent. can certainly be 
obtained. A small undertaking supplying a district mainly for 
lighting purposes will have only a low load factor, probably 
some 15 per cent. or less. If the consumers add other domestir 
requirements to their demands for lighting, it is found in 
practice that there is a great diversity among the times when 
the maximum loads of individual consumers occur. A recorder 
chart which was taken by the Glasgow Corporation and pub- 
lished in Prof. S. Parker Smith's paper read before the Insti- 
tution of Electrical Engineers in December, 1925, shows that 
the daily load factor is 44 per cent. in the author's all-electric 
house, taking the maximum load as the continuous half-houris 
maximum consumption. In this case 36 per cent. of the total 
energy consumed is used at night for heating water on the 
storage system, and a general adoption of this arrangement 
would materially improve the load factor on the distribution 
system as well as on the generating station. It has been 
revealed that the maximum demand on a certain power station 
followed the growth of lighting connections almost directly, 
and did not increase proportionately to the total connections 
for heating and lighting. That is material in the economics 
of electricity supply, for it means that no appreciable addition 
to the generating plant or capital involved in generation was 
necessary in order to supply the heating load, though a heavier 
outlay on distributing mains was necessarily incurred. his 
increased service raised the load factor, which was stated to 
be 15 per cent. or less for lighting alone, to 30 per cent. or 
more with a comparatively limited application for heating an 
cooking. Combination of various classes of industrial load 
again raises the general load factor. Finally, there is the 
railway traction load, which must inevitably grow to large 
dimensions; this has a load factor of 40 or 50 per cent. 
If all these demands can be met from a common source ct 
supply, the general load factor can be raised to a maximum 
value. The result is to reduce the capital expended on genera- 
tion to a minimum value. This has been done on a wide 
scale in this country on the north-east coast, where the annual 
load factor is not far short of 50 per cent., and the average 
cost of ele-tricity is very low. At the present time the amount 
of electricity generated in Great Britain, omitting privately- 
owned generating stations, amounts to about 7,000,000,000 
kWh annually, of which 5,069,000,000 KWh is sold by author- 
ised undertakers, the balance being required for railway and 
tramway purposes. In the four years 1921-2 to 1924-5 the 
average rate of growth was exactly 20 per cent. per annum, 
the growth of output for power having been 25.5 per cent.. 
domestic supplies 27 per cent., and traction 12 per cent. per 
annum respectively. It has been estimated that the output 
in Great Britain within the next 15 years may reach a total 
of 21,000,000,000 kWh, or an even higher figure, if electricity 
systems fulfil the requirements of « more extensive railway 
electrification. There are three classes of supply in which 
great extensions may reasonably be expected: (1) Domestic 
supplies, (2) industrial power, and (3) railway electrification. 
With regard to (1), statistics derived from actual records of 
several housing estates and other sources, where electricity 
has been extensively employed for heating, cooking, and light- 
ing, show that the consumption per capita is over 1,100 kWh 
per annum, or 5,500 kWh for each house. When electricity is 
the sole agent and is used not only for the above-named pur- 
poses, but also for heating water for baths and general domes- 
tic requirements, the consumption per capita rises to over 
2500 kWh (equivalent to 85.3 therms) per annum. The exist- 
ence of a great gas industry would make it absurd to suggest 
that in the course of the next generation the requirements of 
the country for domestic purposes would rise to a figure repre- 
‘nted by the multiplication of the population of the countrs 
v 2,500 kWh per capita, to which would be added the require- 
vents for industrial power and traction. The output of the 
is supply industry for the year 1924 was 256,591,922 thousand 
u. ft., say 30 therms per head of population. This output is 
thermally equivalent to 870 kWh of electricity per capita. 
\ssuming the population at the end of the next 25 years will 
iave grown to 50 millions, and that the methods and extent 
f{ distribution have advanced and developed—coupled with a 
-ensible reduction in the cost of appliances—the total output 
‘or domestic requirements, including residential premises, 
hops, offices, and public places, may be estimated at not 
ess than 20,000,000,000 kWh, with a maximum load of 8,000,000 
kW. Some support may be afforded to the reasonableness of 
this estimate from the following figures :—In 1924 the amount 
of raw coal used for domestic purposes was given in the annual 
report of the Secretary for Mines as 34,280,000 tons. The Fuel 
Research Board assesses the average thermal efficiency of open 
‘oal fires, allowing both for radiation and convection of heat. 
it 224 per cent. of the total heat contained in the coal con- 
sumed. If we assume that the average thermal value of the 
coal per Ib. is 11,000 B.th.u., an average which is probably 
lower than the real figure, this tonnage is equivalent to 


190,048 * 10° B.th.u. The gas returns published by the Board 
of ‘Trade show that the average increase in the output between 
1913 and 1924 of all the gas undertakings in the United King- 
dom was 2.2 per cent. per annum based on the 1913 returns, 
and the annual increase expressed in therms (assuming an 
average calorific value of 500 B.th.u. per cu. ft.) was 22.710" 
over that period. The electricity returns record an average 
rate of increase in the sale of electricity during the same 
period of 25.8 per cent. per annum, being a yearly increase of 
340,000,000 kWh, equivalent to 11.6X10° therms per annum. 
The radiation efficiency of modern gas fires is generally from 
55 to 60 per cent., to which must be added about 10 per cent. 
for convection. The radiation efficiency of electric heaters 
varies, but reaches as much as 70 per cent. Whatever the 
radiation efficiency, however, the total efficiency is 100 per 
cent., the balance appearing as direct convection. In future 
years we can imagine most of the coal now consumed in open 
grates and kitchen ranges to be replaced by gas or by elec- 
tricity. Without making any allowance for increased popula- 
tion, it would be fair to assume that this substituted means 
of heating at the consumer's premises could be subdivided 
upproximately in the ratio of the recorded increased annual 
sale of gas and electricity, paying due regard to the efficiency 
of utilisation in each case. The resultant annual sales of gas 
and electricity merely for the purposes of displacing domestic 
coal would then be: Gas, 1,569.7*10° therms; electricity, 
SOL.6X10° therms. ‘The quantity of electricity equivalent to the 
SOL.6X10° therms apportioned to electrical undertakings is 
23.500,000,000 kWh. This figure, to which must be added the 
present electrical output for lighting and heating, assists in 
confirming the estimated total output of 20,000,000,000 kWh. 
We have no idea at the moment of the total h.p. of machinery 
elployed in the many industrial trades of the country. 
Details are known, however, of the total machinery installed 
in some of the industrial districts, which reveal the fact that 
the proportion of private electrical generating plant to public 
utility plant in those districts is 14: 9, that 1s to say, that 
there is in those districts 55 per cent. more electrical plant 
privately owned. This survey, moreover, does not account 
for steam or other machinery unconnected with electric 
generators. In the Interim Report of Lord Haldane’s Coal 
Conservation Sub-Committee, published in 1917 (Cd. 8,880), 
an interesting table was taken from the Census of Production 
showing the improvement of the average net output per 
employe in relation to the mechanical power employed in the 
factory. The sub-committee summed up the situation in the 
following words: ** The solution of the workman’s problem, 
and also that of his employer, is the same, viz., the greatest 
possible use of power. Hence the growing importance of 
having available an adequate and cheap supply of power 
produced with the greatest. economy of fuel.’’ Mr. D. Brown- 
lie showed in 1918-20 that in existing boiler installations there 
was scope for enormous economies, anl as practice is tending 
more and more to centralise, much of the power now provided 
locally by independent plants, 95 per cent. of which are only 
of average efficiency, including some which are really bad, 
will be gradually replaced by electricity from central sources 
of generation. From the 1924 coal returns it is estimated that 
there is a total of 67.6 million tons of coal for which electrical 
power could be substituted. It was stated in the Appendix 
to the Coal Conservation Report that approximately 8.03 Ib. 
of coal was consumed per horse-power, equivalent to 10.76 lb. 
per kWh. Advances must assuredly have been made in recent 
years, and we may reasonably assume a _ reduction from 
8.03 Ib. to 6lb. per horse-power hour, which is equivalent to 
8 Ib. per kWh. From this it may be directly deduced that if 
all these power requirements could be supplied from electrical 
systems, the equivalent output would be 19,000,000,000 kWh 
per annum. ‘The usual ratio of plant connected to electrical 
systems to the maximum load is 2.5:1; the average industrial 
load factor is about 30 per cent., having regard to the variety 
of trades; the output for public generating stations for indus- 
trial power in 1924-5 was 3,556,000,000 kWh, and the rate of 
growth has been in recent vears 25 per cent. per annum. 
It may be fairly assumed that if the majority of our industrial 
works derived their electricity from public systems of supply, 
and an increasing use of power per employé must also be 
assumed, we should expect a future output for industrial 
power of not less than 20,000,000,000 kWh, with a maxi- 
ium = load of 9,200,000 kW. There are possibilities of 
great expansion in railway electrification in this country. The 
present output for railway traction is about 700,000,000 kWh, 
615,000,000 kWh of which is generated at stations belonging to 
the railway companies, the remainder being purchased from 
general supply systems. It has been stated by the Ministry 
of Transport that the total consumption by British railways, 
were the whole of the lines to be electrified, would be nearly 
7,000,000,000 kWh, equivalent to an output of 160 kWh per 
capita. At a load factor of 40 per cent., this output would 
represent a maxiuum demand of practically 2,000,000 kW. 
Summarising these figures, the following total is obtained : 


Millions Max. dem., 
of kWh. kW. 
Domestic. &e. 20,000 8,000,000 
Industrial power 20 9,200,000 
Railway traction only si 7,000 2,000,000 
Total... ... 47,000 19,200,000 


An allowance for some diversity should be made on the output, 
which would probably reduce the maximum demand to 
15,500,000 kW. representing an annual load factor of about 55 
per cent. This, then, is a reasonably possible output to be 
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provided for at some future date—an expansion which can 
only be met by a much larger conception of the methods of 
generation and transmission than have hitherto been “adopted. 
A recent survey in nine of the United States led to an estimate 
that the consumption in 1950 would be 1,651 kWh per capita, 
or 1,924 kWh generated. While no exact parallel can be drawn 
between the consumption in this country and the United 
States, it is nevertheless a modest estimate which only antici- 
pates an average consumption in this country of 940 kWh per 
capita, as agaist 1,651 kWh estimated by a committee of 
skilled investigators as the future requirements in the central 
states of the United States. ‘The bulk of this future electrical 
output must be produced in fuel-fired stations. An investiga- 
tion Was made ‘Nato the water power resources of Great 
Britain by the Water Power Resources Committee appointed 
by the Board of Trade. Many watersheds were carefully 
examined, and these indicated a capacity of some 275,000 kW 
working continuously. Of this total it was then considered 
that 210,000 kW could be economically developed. Since this 
report was issued, Parliamentary powers have already been 
granted for four schemes. It is probable, taking the whole 
of the resources into account, that at least 400,000 kW (con- 
tinuous rating) could be developed by inland water power 
in Great Britain. Suggestions and schemes have also been 
put forward for the development of tidal power, notably in the 
Severn Estuary, where, it is stated, about 260,000 kW could 
be developed. It is possible that tidal schemes in other 
situations may hereafter be deemed practicable; but in no 
part of Great Britain can such potentialities be found as in 
the Severn. Water power ought to be utilised as fully as 
possible in our country in the interests of true national we “lth, 
When the capital outlay on the permanent assets is redeemed, 
the cost of energy is reduced to a very low figure indeed. 
here is no known mcthod of storing electricity on a very 
large scale , and thus consideration must be given to the most 
economical means of coping with the public demand from hour 
to hour. There is a base load of ve ry high value, representing 
generally an annual load factor of 50 or 69 per cent. ‘The 
remainder of the curve, according to the time and season, 
is less regular and inore intermittent. Lf we take as an example 
the estimated total requirements at some futtire day—naimely, 
the 15,500,000 kW and 47,000,000,000 kWh output—the base 
load would represent a load of 6,000,000 kW, the output of 
which would be 30,000,000,000 kWh or thereabouts, while the 
remaining 9,500,000 kW would produce the balance of the out- 
put at the low annual load factor of about 20 per cent. The 
published analyses and summaries of returns of fuel consump- 
tion show that the average thermal efficiency in 1924-25 of all 
public generating stations in this country was as low as 12.45 
per cent., with an average station load factor of 28.84 per cent. 
The highest recorded efficiency for that vear was at the Parton 
station, Manchester, viz., 19.85 per cent., based on energy 
generated, the station working at an aver: ge annual load factor 
of only 29.5 per cent. Corresponding figures for the year 1925- 
% show that the average thermal efticiency has been raised 
to 21.48 per cent. —equivalent to 20.40 per cent. based on 
output—with an annual station load factor of 48 per cent. 
The Crawford Avenue station of the Commonwealth Edison 
Company, Chicago, has recorded a thermal efficiency based on 
output of 22.24 per cent., working at a station load factor 
of between 60 and 70 per cent. ‘The plant at this station is 
not yet in full operation, and therefore higher operating 
efficiencies may be anticipated. The steam pressure at Barton 
is 375 lb. per sq. in., and at Crawford Avenue 550 lb. In the 
former cuse the conde ‘nsing water is drawn from the Ship 
Canal, which has its limitations, while the aes Avenue 
draws its conde nsing water from Lake Michigan, 
where the volume is relatively inexhaustible and the average 
annual temperature is low. The published results of other 
American stations would appear to indicate that thermal 
efficiencies of the order of 24 per cent. have been obtained. 
If we take a modern station working at an annual load factor 
of 40 to 50 per cent., the total costs of generation may be 
subdivided as follows :—Coal, 46 per cent.; capital charges, 40 
per cent.; other costs, 14 per cent. The two principal items 
in which economies must be sought are the consumption of 
coal per kWh generated, and the capital expenditure. Broadly 
speaking, the employment of bigger stations and an increase 
in the size of plant employed reduces the capital employed per 
kW of plant installed. Interconnection of stations further 
reduces the percentage of reserve plant, and thus reduces the 
capital employed per kW of plant. The employment of higher 
steam pressures, reheating the steam in the later turbine stages, 
&e., are all producing higher thermal efficiencies. Sir Charles 
Parsons has shown that with a steam pressure of 500 Ib. per 
sq. in. and a 97.5 per cent. vacuum we may hope to reach 
a full-load thermal efficiency (steam to electricity) of 33} per 
cent., while with an initial steam pressure of 1,000 Ib. per 
sq. in. we may obtain a thermal efficiency of 35 per cent. 
Assuming a boiler plant efficiency of 83 per cent., the equiva- 
lent efficiencies (fuel to electricity) are 27.97 per cent. at 500 lb. 
pressure, and 29.2 per cent. at 1,000 lb., which are figures 
comparable with the best realised results claimed from internal- 
combustion engines. The equivalent heat consumptions per 
kWh are 12.200 and 11,685 B.th.u. respectively, or, assuming 
coal as fired to have a value of 11,500 B.th.u. per Ib., the 
coal consumed is 1.16 Ib. and 1.11 lb. per kWh. We are cer- 
tainly within sight of a heat consumption not exceeding 
12,000 B.th.u. per kWh generated at base-load stations. 
Where a group of stations is interconnected the peak-load 
stations with annual load factors of only about 20 per cent. 
would, ceteris paribus, require a fuel consumption of about 
20,000 B.th.u. per kWh generated. Although the annual load 


factor is low, the programme for running ms plant can be so 
arranged that the plant load factor is high. There is a proba- 
bility thi it fewer refinements would be ‘commercially justified 
in peak-load stations, and in the estimates which follow the 
heat consumption at such stations is advisedly taken at 22.0 
B.th.u. per kWh generated. The average B.th.u. per “kWh 
sent out or available for transmission would thus be 16,500, 
at a station load factor of 35 per cent., representing a thermal 
efficiency all round of 20.6 per cent. With the coming of the 
larger turbine, a demand has arisen for larger boiler units 
and higher evaporative capacities, and boilers are already in 
commission with an evaporative duty of 300,000 Ib. per hour. 
The use of pulverised fuel appears to lend itself to these modern 
requirements in capital stations, for it not only presents a 
possibility of commercially utilising the waste from coal 
inines, but it would appear to bring within the ambit of possi- 
bility a combination of some form of low-temperature carboni- 
sation. A practical application is now being made of the 
McEwen-Runge low-temperature carbonisation plant to the 
Lakeside power station, Wisconsin, U.S.A. Suggestions have 
heen made that gas and electricity undertakings should be 
combined for the purpose of conserving fuel, but there can be 
no advantage to a gas undertaking unless the price at which 
the gas or coke can be supplied to the power station shows a 
margin over the costs incurred in producing the gus or coke ; 
nor is there an advantage to the electricity undert: iking unless 
the price paid for the ‘coke or gaseous fuel on an effective 
heat value basis is at the best not greater than the cost 

at which raw coal of equivalent heat value can be purchased. 
The average price paid for coal by electricity wallesiiiines 
between 1922 and 1924 was approximately 20s. per ton. I 
we assume the average calorific value as being 10,500 B.th.u 
per lb., there would be no economic advantage to the powe: 
station unless the gaseous fuel could be purchased in th: 
necessary quantity at 1.02d. per therm delivered to the powe: 
station. Nor does it appear that coke obtained from ordinary 
gasworks practice can be commercially applied on a large sca}: 
to capital power stations. ‘There is, it must be remembered. 
a wider scope in the classes of coal which can be purchase! 
by electricity undertakings than is the case with gaswork.. 

It lies with the gas industry to show whether it can supp!) 
heat to future large power stations in the large volumes neces 
sary in modern practice and at rates which would be no 
greater than the equivalent cost of raw coal, and in forms 
which will be as efficient in application to boilers of large 
evaporative capacity. In the case of low-temperature carboni- 
sation, various technical problems still remain to be solved, 
and reliable commercial data both as to capital and operating 
costs still remain to be established. As Dr. Lander 
and Mr. R. T. McKay have pointed out, the yield of coke 
(with a calorific value of about 12,500 B.th.u. per lb.) per ton 
of coal from straight low- -temperature carbonisation processes 
averages 14 cwt., and “ therefore the value of the liquid and 
gaseous products must be sufficient to yield a profit after pay- 
ing the entire costs of retorting and the costs of bent 6 - 
of the raw coal treated.’ The late Sir George Beilby, t 
James Forrest Lecture, said: ‘“‘ When coal is used for 5 las 
raising under the best known conditions, it is obvious there 
is little to be gained in thermal efficiency by any preliminary 
sotting out of the thermal units of the coal into fuels of 
higher availability. The high thermal availability of 
the rich gas would be thrown away if it were used for steam 
raising, the fuel oil would be a boiler fuel decidedly superior 
to the original coal, and the coke would not be of more than 
equal value to the coal. In most cases the margin of 
profit would be much too small to justify the extra capital 
expenditure which would be required.’’ It has been claimed 
that after allowance for the extra capital charges on the 
station and crediting the cost of production with the market- 
able value of the fuel oils recovered by the process, the net 
cost of electrical energy delivered would be reduced by more 
than 50 per cent. One may be sceptical about the realisation 
of so great an improvement, but until the matter has been 
put thoroughly to the test it is impossible to say whethe: 

this inethod of treating coal will really be a source of ecénom 
in the generation of electricity. Any system which can 
recover the greatest amount of the stored energy available in 
coal should be fully explored, and it is the large power station 
of 200,000 kW and upwards that would appear to offer a 
means of investigating the value of new fuel processes on 1 
practical scale. There seems little doubt that we may expect 
within a few years that electricity will be generated at modern 
power stations even with direct firing at a figure of 0.3d. 

or less per kWh. This will be transmitted at high pressure- 
for such purposes as railway traction, large blocks of industria! 
power, and supplies in bulk to local undertakers, who in turn 
will retail it to their consumers. Broadly speaking, trans- 
mission costs would add 10 per cent. to the cost of the energy 
sent out from the power stations, assuming a reasonable 
average load factor. So we can hope to transmit energy in 
quantity and transform it locally to the required service pres- 
sure at a cost of 0.33d. or less per kWh sent out when applied 
at an average load factor of, say, 33 per cent. This cost of 
bulk supplies is equivalent to about 0.4d. per kWh transmitted 
and delivered by means of h.p. mains, and transformed locally 
to the requisite pressure. In Great Britain it will probally 
not be possible to make use of the cheaper overhead lines to 
the same extent as is possible in the United States and some 
other countries. The highest working pressure on 3-core cables 
so far applied in practice has been 66,000 V between phases, or 
37,000 V from one phase to earth.” Tt would seem that future 
practice in cable transmission at the higher pressures must tend 
towards the adoption of single-core cables, which can be manu- 
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factured in greater lengths and with greater facility in the 
factory. These are now being constructed for a pressure of 
132,000 V between phases, or 76,000 V to earth, and cable 
manufacturers are confident that such cables can be applied 
with safety. The cost of local distribution causes a consider- 
able addition to be made to the cost of generation and trans- 
mission. For example, in Glasgow the rotary sub-station 
expenses are nearly six times those of the static sub-stations 
per unit sold. In a large English city where a.c. distribution 
has been exclusively adopted, the capital outlay on distribution, 
including feeders, sub-stations, |.p. mains, services, and 
meters, 18 actually reduced from the national average of £2 
to £13.48 per 1,000 kWh sold. The future cost where a.c. 
distribution is exclusively used is estimated at £11.25 per 1,000 
kWh. It is not unreasonable to assume that future capital 
investment in distribution will not exceed £11 or £12 per 
1,000 kWh sold, since the bulk of future distribution will be by 
means of a.c. Assuming that the average price of coal (of 
10,500 B.th.u. value) delivered to the generating stations 
throughout the country is 20s. per ton, it is safe to say that 
the average price at which electricity should be available within 
1 few yeurs should be under 0.9d. per kWh. ‘This may be 
expressed in the following terins when applied to various classes 
of consumer :—A.c. energy transmitted in bulk to large con- 
sumers, such as railways and large industries, from 0.5d. to 
0.25d. per kWh, according to increasing load factor; a.c. 
energy distributed locally for general domestic purposes, in- 
cluding lighting, about 0.8d.; lighting only, about 2d.; small 
power supplies, about 1.25d. per kWh. Sparser districts will 
have to pay more owing to the incidence of the capital ex- 
pended on locai distribution, unless much greater freedom 
is allowed in the use of overhead lines. Local distribution 
-ystems in villages can be installed at a quite small expenditure, 
nd local communities must assist in this matter if they desire 
to obtain the benefit of a cheap electrical service. 

For several years past the author has presided over a 
ommittee appointed by the Minister of Agriculture and 
Visheries to investigate ‘the application . electrical discharge 
io the growth and yield of crops. ——. the supervision 
of Prof. V. H. Blackman, assisted by Sir E. J. Russell, experi- 
imental work has now been conducted at Rothamsted and at 
|.includen for several years, with variable but on the whole 
definitely encouraging results. While the future may reveal 

way by which electricity can be used directly to stimulate 
urowth and improve the yield of crops on a definitely practical 
basis, for the present ic is the application of power to the 
farm and the provision of better lighting for the farinstead to 
which we ment look for affording imme diate assistance to the 
farmer. It is doubtful whether electricity will be used to any 
marked degree in this country for field operations, partly owing 
to the small area of the ave rage holdings and to the prevalence 
of hedges and comparatively small fields. In some of the 
larger holdings it is probable that electricity will be used in 
tield operations, as is the case in other countries. In Sweden, 
for instance, there are 52,000 farms, representing 40 per cent. 
of the arable land, which have the advantages arising from 
an electrical service. The average consumption is 53 kWh 
per acre, and the individual load factor is only about 15 per 
cent. The consumption by these farms is one-twentieth of 
the total electricity supplied, and is equal in amount to the 
aggregate consumption for lighting and domestic purposes in 
the Swedish towns. In Norway and Canada considerable pro- 
eress has been made in the supply to the rural communities. 
‘he conditions should be better here than in Canada owing 
io the greater density of population. ‘The useful pioneer 

vork of Mr. Borlase Matthews is steadily making progress. 
\Vhere it can be made commercially possible, any increase in 
the extent of the high-pressure transinission systems con- 
structed in this country must gradually envelop more and more 
ff the rural districts. On the Continent considerable develop- 
uent has taken place in the provision of an electrical service 
to rural communities, aided by water power. In Denmark, 
uevertheless, where there is no large water power, a consider- 
able service has been afforded to rural districts, and small 
pole transformers, with cheaply-constructed overhead lines, 
re made to serve districts within a two-mile radius. 

With regard to research, .excellent progress is being 
inade by the British El ectrical and Allied Industries 
Xesearch Association under the direction of Mr. E. B. Wed- 
more. Fundamental researches have been conducted and are 
being continued on dielectrics in general; on conductors and 
on apparatus for electric control; prevention of corrosion of 
condenser tubes; steam turbine bladings, and in the proper- 
ties of extra- high- pressure steam up to 1,500 Ib. per sq. in. 
and at temperatures of 850 deg. F., conducted by Prof. H. L. 
Callendar. A most important and patiently investigated Te- 
search into the behaviour of buried cables has resulted in 
obtaining the most useful information of a practical and 
economic nature. Great possibilities of a beneficial kind lie 
snen’ of the Association, assisted as it is in many directions 
by the National Physical Laboratory under the directorship of 
Sir Joseph Petavel. 

The investigations of the Fuel Research Board begun under 
the chairmanship of the late Sir George Beilby, succeeded by 
Sir Richard Threlfall, and under the direction of Dr. C. H. 
Lander, will greatly assist the designers of future power 
houses, as well as generally help the great gas industry and 
other fuel industries, including the development of low-tem- 
perature carbonisation processes. The work done by these 
bodies and by the research departments established by the 
great cable making and manufacturing firms is bound to be 
reflected in practical improvements and general progress. 


More encouragement is required to be given to research 
students in engineering to ensure that a suflicient number of 
recruits may be forthcoming. 

Development of another kind is rapidly overtaking the 
laissez faire policy of past years. ‘The Electrical De om my 
Association, under the direction of Mr. J. W. Jeauchamp, i 
making known by educative processes and by practical y adhe 
strations the most eificient manner in which to use electricity 
for all kinds of purposes. ‘Ihe most liberal support and 
encouragement must be afforded by all electricity supply 
authorities. 

Although a steady di velopment is already discernible, much 
bigger things are before us, and it may be that we shall sow 
that a succeeding generation may reap. If we can add to the 
work of increased power application a notable improvement 
in the conditions of rural life, we shall help to improve the 
physical conditions of our people in both urban and rure! dis- 
tricts, in addition to providing those engaged in industrial 
pursuits with better means of competing and holding their 
own with manufacturers in other countries. In this electricity 
must necessarily play a great part. Public opinion will in- 
creasingly require that this indispensable service shall be 
brought to the highest degree of efficiency and made as gener- 
ally available throughout the country as true economic 
development will allow. 


The Gyro-Magnetic Electron. 
By Pror. Vessor Kina. 
(Abstract of a@ paper read before Section A.—Mathe matical 
and Piysical Science.) 

A charged sphere in rotation was shown by Maxwell as long 
ago us 15/0 to give a uniform interna! field, and an external 
held equivalent to that of a magnetic doublet. ‘he writer 
has considered the problem of determining the fields due to 
a spinning electron iuoving with uniform velocity v making 
uny direction with the aXis of spin, taking into account the 
deformation or coniraction of the electron boundary into an 
ellipsoid of axes a and a(L—v" /c*)4, the short axis being in 
the direction of inmotion. Regarding this as a real, physical 
deformation, the energy of the electrostatic and magnetic 
fields, internal and external, separates into two terms, one 
translational, the other due to components of spin (w,.0s)- 
‘The final result is 

T= + + ++ + constant. . . . 


In the first termi, m=m,/(1-c*/c*) where m,=4e*/a and 
account is taken of the boundary sponte (probably magnetic 
in origin) which keep the electron in equilibrium. ‘The elec- 
trodynainic imoments of inertia may be rigorously evaluated 
for the simple type of spinning electron —_ and in 
general may be expressed in powers of 3°: in the form— 


where 1=}m,a" is the moment of inertia of the spinning 
electron at rest. \pplying lagrange’s equations to the 


rotations expressed by & as kinetic energy, the precessional 
motion of the electron is determined by Euler's equations, 
Ly CW, —(C— A hwy} (3) 
tw, (O—A)ww, = Ly hw, } 
(L,L,L,) being couples from nuclei in atomic systems, or 
due to the magnetic forces of the radiation field. The pre- 
cessing electron has magnetic moments proportional to 
(w,w,m ) Whose periodic variations thus give rise to electro- 
inagnetic radiation of the same frequency. ‘The constant k 
is a simple type of damping factor due to the loss of rota- 
tional energy by radiation. Under no forces the stable con- 
figuration of the electron is easily seen from (3) to be with the 
axis of spin along the direction of motion. When disturbed 
the frequency of precessional motion and of emitted radiation 
is seen to be, if @, is the intrinsic spin, 


If we denote 4Q,;=me'm Me, a). . 


where (c,—a,) is @ numerical constant equal to 2/5 for the 
simple model considered, we have to a first approximation a 
relation between precessional electron radiation and velocity 
in the form 


the well-known photo-electric equation, while _— k’s con- 
stant h becomes a fundamental characteristic of a rotating 
electron expressed in terms of spin by equation (5). 

This purely classical interpretation appears to be the key 
to radiation problems generally. With similar hypotheses as 
to spinning protons as constituents of atomic nuclei, the 
theory of slightly perturbed, simple orbits under an inverse- 
square law of electrostatic attraction from the nucleus, with 
the fundamenta! relations (6), leads to the series formula for 
hydrogen and helium spectra, and in more complex cases 
to the S, P, D, and F series, with the correct value for the 
Rydberg constant. Perturbations of orbits due to variation 
of mass with velocity, external electric and magnetic fields, 
with in some cases slightly different interpretations, lead to 
formule of the correct type for fine structure, Zeeman (normal 
and anomalous) and Stark effects. The fundamental formula 
(6), used in conjunction with a Maxwellian distribution of 
electron velocities, also leads with reasonable hay sae as 
to electron orbits in a space lattice to Planck’s formula for 
black-body radiation and the associated formule for specific 
heats. 
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Railway Electrification in South Africa. 


An Introduction to the Study of Electric Traction in Natal. 


Wauat has been described as the first technical description of 
the Natal railway electrification scheme to be given to the 
world has been presented by Mr. T. P. Pask, M 1.E.E., in 
the form of a paper before the South African Institute of 
Electrical Engineers, an abstract* of which follows :— 

Electric traction for freight and passenger trains as a regular 
routine was initiated on the final section of the Maritzburg- 
Glencoe electrified railway zone on April 18th, 1926. The 
uuthor attempts no specific vindication of the introduction of 
electrical working in Natal, letting it suffice that the Railway 
Administration came to the conclusion, after very careful 
deliberation, that electric traction offered the best solution 
of the ever-growing traffic problem on the mountainous railway 
system of Natal. i 
The section of the S.A.R. which has been electrified lies 
between Glencoe Junction and Pietermaritzburg, in Natal; 
the distance by rail is 175 miles, including Howick Branch. 
Maritzbury is 2,218 ft. above sea level and Glencoe 4,302 & 
but between these two stations the line climbs to a height of 
4,952 ft., and at Colenso falls to 3,156 ft. The line twists and 
turns about in a bewildering manner, and, though the effect 
is wholly admirable from a scenic point of view, the problem 
involved in establishing electric traction for 1,500-ton trains 
on a 3-ft. 6-in. gauge under such conditions can only be appre- 
ciated by those who are acquainted with railway 
mountaineering. 

The severest gradient is 1 in 50; the minimum curves are 
of 300 ft. radius; the track mileage is 309. The average num- 
ber of passenger trains on week days is six down and six up, 
while the average number of goods trains on week days is 
21 down and 22 up. The down tonnage is 22,000 tons, and the 
up tonnage approximately 13,000 tons daily. i The number 
of tunnels on the route is seven, and Hilton, 2,727 ft. long, 1s 
the longest. 

In summer heavy tropical storms are accompanied by some 
of the most terrific hghtning storms experienced on any 
electric or steam railway in the world. ; 

The section is mainly single line, and deals with a tremen- 
dous amount of through ‘‘ up ”’ goods traffic to the Transvaal, 
chiefly with coal as “down” goods. It was the rapidly 
expanding goods traffic which provided the Railway Depart- 
ment with such a hard nut to crack in Natal. The Railway 
Department simply followed its normal forward policy when 
it decided to investigate, as far back as 1905, the section of 
the line between Randfontein and Springs, but the claims for 
electric working could not be fully substantiated, so the 
matter was temporarily abandoned. : 

In 1919 a report by Messrs. Merz & Mclellan on the intro- 
duction of electric traction on the S.A-R. was laid on the 
tables of both Houses of Parliament, and, at the instigation 
of the Government, Mr. Merz also inquired into the general 
uestion of electric power generation and distribution within 
the Union, and in April, 1920, submitted an exhaustive report 
thereon. ‘The Government thereupon appointed a committee, 
under the chairmanship of Sir Robert N. Kotz’, Government 
mining engineer, to devise legislative means to control, deve- 
lop, and co-ordinate the future supply of electricity throughout 
the Union, which eventually took practical shape in the 
formation of the Electricity Supply Commission, under the 
direction of Dr. Van der Bijl. The possible demand of the 
Railway Department for electrical energy for traction naturally 
opened the question as to who should supply those require- 
ments, for the Department is vast and complex enough as a 
transportation machine without adding to its burdens a big 
electricity supply undertaking. The Commission was not ap- 
pointed early enough for it to get into its stride in anticipation 
of the Maritzburg-Glencoe undertaking, consequently the 
tailway Administration has carried through the power supply 
undertaking in connection with the Natal scheme, and will 
continue to work it until such time as the Commission takes 
it over. 

The definite result of Messrs. Merz & McLellan’s recom- 
mendations was the call for tenders for the Capetown-Simons- 
town and Durban-Pietermaritzburg sections: The former 
represents a normal suburban electric traction scheme, and 
the latter a decidedly ultra modern scheme for dealing with 
congested traffic under supremely difficult and abnormal con- 
ditions. After tenders had been considered, the financial situ- 
ation became somewhat strained, and it was decided to hold 
over the Cape Peninsula work for a time; also the difficulties 
of working traffic on the main line in Natal were increasing 
at a disquieting rate, and the Administration was faced with 
the immediate necessity of improving the traffic facilities north 
of Maritzburg. The consulting engineers were thereupon re- 
quested to further examine the proposals to electrify the Natal 
main line between Durban and Glencoe, section by section, 
which resulted in the abandonment, at any rate for the time 
being, of the Durban-Pietermaritzburg scheme and the sub- 
stitution for it of the much more ambitious Maritzburg- 
Glencoe scheme. The reason for this is all a question of 
economic policy. 


* From the Transactions of the South African I.E.E. 


The complete electrification works comprise, first, the 
Colenso power station of 60,000-kW capacity, with its big 
outdoor sub-station from which three-phase energy at 88,000 
volts is despatched to Glencoe and Maritzburg. There are 
eleven traction sub-stations along the route, supplied from 
the 88,000-volt transmission lines, and a twelfth at Colenso is 
supplied direct from the power station’s 6,600-volt busbars; 
the power is converted to 3,000-volt direct current and de- 
livered to the overhead track equipment, and provision is also 
made for local, general, and industrial power supplies. 
Seventy-eight electric locomotives are now in commission and 
17 more of the same type are on order to cope with the ever 
growing traffic. The rails are bonded and provide a link 
in the return circuit. 

Contractors. 

Structural steelwork for power station, Dorman Long and 

C 


0. 

Comple*e boiler-house equipment, Babcock & Wilcox, Ltd. 
‘ Turbo-alternators and condensing plant, C. A. Parsons and 
Ltd. 

ae battery shunting locomotive, English Electric Co., 
Lt 


Electric capstans, Messrs. Cowans, Sheldon & Co., Ltd. 

Coal- and ash-handling plant, Robert Dempster & Sons, Ltd. 

Unit and power-station transformers, Metropolitan-Vickers 
Electrical Co., Ltd. 

Switchgear and accessories, A. Reyrolle & Co., Ltd. 

Step-up transformers, International General Electric Co. 

Transmission line outdoor sub-station structures, towers, 
insulators, conductors, Hubert Davies & Co., Ltd 

Sub-station transformers, h.p. switchgear, motor-generator 
sets and automatic equipment, &c., the British Thomson- 
Houston Co., Ltd., and International General Electric Co. 

Cables, British Insulated Cables, Ltd. 

: locomotives, Metropolitan-Vickers Electrical Co., 
itd. 
Power Station. 

The Colenso site possesses a plentiful water supply in the 
Tugela River; it is only 58 miles on the down line from the 
colliery centre (Glencoe Junction) and less than half that dis- 
tance from good available coal supplies; operations commenced 
in September, 1922. The boiler Soaes is at right angles to 
the engine room, with transformer chambers and a pump 
house as the annexe, on the opposite side of the engine room; 
the switch-house control room, offices, and laboratory form 
an extension on the north-west side of the engine room. The 
building stands on the actual Colenso battlefield, and is served 
by a siding branching from the main line and fanning out to 
provide accommodation for coal and ashes trains. 

Bottom-discharge waggons deliver their loads either into two 
filler pits, or direct to the coal store. From each pit an 
inclined belt conveyor takes the coal to the top of the boiler 
house, where it is discharged from a horizontal conveyor into 
the bunkers; useful auxiliaries are a weighbridge with a 
capacity of 200,000 Ib., a telpher, an electric capstan, and a 
battery locomotive. 

The boiler house contains eight Babcock & Wilcox marine- 
type boilers, each capable of a normal evaporation of 60,000 Ib. 
of steam per hour at a pressure of 270 lb. per sq. in. super- 
heated to 700 deg. F. from water supplied at 210 deg. F. The 
boilers stand back to back and each unit of one boiler has a 
heating surface of 8,208 sq. ft., a grate area 256 sq. ft., a 
supeheater of 2,640 sq. ft., and an air heater. The compart- 
ment travelling-grate stokers are each operated by a éingle 
motor. Travelling coal shoots feed each hopper from the 
overhead bunkers. The boilers are fitted with anti-priming 
pipes and internal feed troughs to distribute the water freely 
and separate the entrained air; zinc blocks are also provided, 
and soot-blowing apparatus. A balanced damper operated 
from the firing floor provides-a simple means of regulating 
induced draught and isolating a boiler. An electric lift pro- 
vides access to the roof where the mechanical draught plant 
is housed. 

The boilers are fed by four Weir turbine-driven pumps 
exhausting into feed heaters. The feed-water system is ver) 
elaborate and consists of means for extracting the condensate 
from the condensers and, after reheating it, returning it to 
the boilers and also for providing make up from the river: 
in the latter arrangements, both the boiler washing and sup- 
ply to living houses is catered for. In the closed feed-water 
system the condensate starts its return journey to the boilers 
at about 88 deg. F. It picks up about 5 deg. in the Lp. and 
i.p. drain heaters, and then jumps up to 135 deg. in the 
l.p. heater, which in turn bleeds the |.p. cylinder of the 
turbine. It then passes to the auxiliary heater, where it 
picks up another 10 deg. and passes to the intermediate- 
pressure heater, which also bleeds the turbine; thence it goes 
to the h.p. heater, where it is brought to about 210 deg. F. 
The variations in quantity of boiler feed water are taken up 
by a balance pipe arrangement so that water may be drawn 
from, or returned to, the hot well according to load require- 
ments. The pipework is arranged so that in an emergency 
the feed water heaters can be bye-passed and the hot wells 
connected direct to the feed pump suction. 

The ash-handling plant is of the wet conveyor type. 


or 
n- 


AvuGusT 13, 1926. 


THE ELECTRICAL REVIEW. 279 


The turbo-generators are five in number, and consist cf 
Parsons tandem-cylinder reaction sets, normally rated at 
12,000 kW, 6,600 volts, 50 periods, three-phase, 3,000 r.p.m. 

When no steam is extracted from the turbines for heating 
feed water, the consumption in lb. per kWh averages 10.68. 
On test the steam consumption was, per kWh :— 


Load. 
12,000 kW ini 9.95 Ib. 
9,000 kW 10.39 Ib. 
6,000 kW 10.88 Ib. 


The neutral point of each alternator winding has been con- 
nected through a resistance and circuit breaker to a special 
earth connection. The alternators are ventilated on a closed- 
circuit system. 

Twin condensers of the surface type are employed for each 
turbine; each has a cooling surface of 19,000 sq. ft. and they 
are located sufficiently near low water level to secure the 
advantage of syphonic action. 

The air ejectors and vertical pumps have motors mounted 
above flood level; six circulating water pumps housed in the 
pump house, forming part of the engine room annexe, are 
motor driven, and draw their water from a pit to which the 
river water has access through self-cleaning screens. 

Auxiliary and station supply is on the unit principle; that 
is to say, each turbo set has its own transformer of 5 
capacity with a ratio of 6,600 to 415 volts and its own switch- 
gear. There are also four transformers for the other station 
auxiliaries, such as cranes, ash plant, &c. 

In the switch room is the switchgear for controlling the 
generators, step-up transformers, bus-couplers, &c., as well as 
the switchgear for the 415-volt station auxiliary circuits of 
Messrs. Reyrolle’s metal-enclosed type. The switches are open 
to the outside air through vents with automatic flaps through 
which any explosive gases or burning oil can be evacuated 
and safely drained away. 

The control room adjoins the switch room, and has been 
equipped for the control of power and for immediate communi- 
cation with all points of the distribution system. The control 
boards are conveniently grouped around a control desk, and 
luminous telegraph intruments and loud-speaking telephones 
are at the disposal of the control engineer for communicating 
instructions to the turbine drivers and boiler attendants. The 
isolation of the control room could hardly be more complete 
if it were fifty miles away. 

Ample testing arrangements have been made for fuel, ash 
and water analysis, as well as for routine electrical testing; 
the latter is assisted by an elaborate three-phase water 
resistance designed for absorbing 12,000 kW. 

The bulk of the power is delivered from Colenso, at 6,690 
volts, to the outdoor sub-station, where it is raised to 88,000 
volts and delivered to the transmission lines. A cable also 
transmits at 6,600 volts from the power station to the Colenso 
sub-station. 

The outdoor sub-station adjoining Colenso power station 
consists of a concrete floor upon which the transformers, &c., 
are mounted, and steel latticed columns and beams supporting 
the switches, disconnecting switches, and incidental apparatus, 
and it is connected to the switch house by a cable tunnel. 

The five transformers are oil-immersed force-cooled and 
rated at 13,500 kVA, of the core type, with a reactance of 
11.2 per cent. The h.p. winding is “ star ’’ and the |.p. wind- 
ing ‘‘mesh’”’ connected; the h.p. neutral is brought out 
through a 15-kV bushing, and normally connected directly 
to earth on all transformers. The maximum continuous - 
centage overload, with a cooling water temperature of 25 | 
C., is 25 per cent. Plus and minus 5 per cent. tappings are 
provided, as are static end shields at the top and bottom 
of each coil stack. When a transformer is subjected to a 
steep fronted wave impulse caused by lightning or switching, 
the large transient voltage built up between the end turns 
is considerably reduced by the capacity effect of the end shields. 

All switching is carried out on the 6,600-volt side. The 
transformers can be connected to either transmission line by 
remote-controlled motor-operated switches, and interlocks are 
provided. Remote controlled section disconnecting switches 
are also provided so that the northern section can be run 
entirely independently of the southern section. Lightning 
arresters are of the oxide-film type, two for the protection of 
the two north lines and two for the protection of the two 
south lines. The operation of the disconnecting switches is 
controlled from a benchboard in the control room, and shutter 
type indicating relays show the positions of all switches. 

No overload protection is provided, as it was found that, 
if and when electrification is extended to Durban, under cer- 
tain conditions the minimum fault current would be of the 
order of a legitimate overload. However, protection against 
faults between phases is obtained by the use of a phase- 
balance relay, which consists of two copper disks on a common 
spindle, each controlled by two meter elements; each element 
operates on current only, and the two elements acting on 
one disk are in opposition and normally balanced; thus, the 
red phase is balanced against the white on the top disk and 
the white against the blue on the bottom disk. Any out of 
balance current upsets the balance and allows the disk to 
revolve and so trip the 6,600-volt oil switch. Earth leakage 
is provided against on both the incoming and outgoing feeders, 
and there are means for preventing a fault being fed back 
from the track through converters connected to another trans- 
mission line. 

88,000-V Transmission System. 

Two independent single-circuit lines. either or both of which 

can be fed from any combination of the step-up transformers, 


run as far as the country permits in a direct line from one 
sub-station to the next, but, incidentally, for the greater 
portion of the route the lines lie on either side of the railway ; 
except at sectioning points and sub-stations, they are never 
less than half a mile apart. The stranded copper cables, of 
0.125 sq. in. section, are supported in the horizontal plane 
12 ft. 6 in. apart by strings of —- insulators on galvanised 
lattice-steel structures normally set 550 ft. apart. 

Three principal types of standard are used, viz. : The normal 
suspension type, the tension type (which is used for practically 
every ninth standard so as to withstand any unbalanced tor- 
sion due to breakages) and the angle type. e structures are 
all earthed by means of continuous duplicate 7/12 s.w.g. gal- 
vanised steel wire clamped to each structure, and each tower 
has its own earth plate. Special protection 1s made in cross- 
ing proclaimed roads, railways, and trunk communication 


circuits. Automatic Sub-Stations. 


The South African electrification is without question the 
most extensive single installation of automatic sub-stations in 
the world. ‘hat the decision to employ automatic plant was 
a sound one has already been demonstrated by the fact that, 
with minor exceptions, the plant has opera with marked 
success. The sub-stations in Natal are twelve in number, 
and are spaced at average intervals of 15} miles along the 
tracks; seven of them are 2-unit stations, and the three-unit 
station at Estcourt is situated at the foot of a ten-mile gradient, 
which averages about 1 per cent. 

The plant comprises nineteen 2,400-kVA, 88,000/6,600-volt 
oil-cooled transformers, which feed the motor-generator sets 
and also supply some of the municipal and industrial con- 
sumers along the route. At present power is being supplied 
to the Ladysmith municipality and the railway workshops 
near Ladysmith, and will be supplied almost at once to Maritz- 
burg for both railway and municipal use, as well as to Glencoe 
and Estcourt townships. 

In the twelve sub-station buildings is a total of twenty-one 
sets with all necessary automatic switching equipment; each 
converter consists of a 6,600-volt, three-phase, 50-cycle synchro- 
nous motor directly coupled to two 1,500-volt d.c. generators 
rated at 2,000 kW connected in series to give 3,000 volts for 
the track supply. Two exciters furnish d.c. for the shunt 
fields of the generators and for the field of the synchronous 
motor. ‘The five machines are mounted in line on four pedestal 
bearings. The synchronous motor is a 12-pole machine and 
runs at 500 r.p.m., the armature being “ star’ connected; 
taps from the step-down transformer supply 35 per cent. of 
the full potential for starting the motor. The generators are 
6-pole compound-wound machiaes, provided with commutating 
poles and compensating windings; the excitation of the main 
poles is provided by a winding from one of the exciters, a 
series field cumulative when generating and a series field 
differential also when generating. The duplicate winding thus 
provides for parallel running under all conditions, including 
reversed operation during regeneration. 

A feature of the generators is the provision of magnetic 
blow-out coils enclosing the brush gear, and as a further pro- 
tection flash barriers of fire-proof material are fitted to both 
sides of the brush arm. Machines have been repeatedly short 
circuited at full pressure with a high-speed circuit breaker 
in series without sustaining damage of any sort. The exciter 
for the generators is flat compounded and self excited, generat- 
ing a constant voltage of 110, the output being 13.2 kW; this 
machine also provides energy for certain of the automatic 
contrivances. The exciter for the synchronous motor is 
mounted at the opposite end of the set and rated at 36 kW, 
170 volts. One of the chief points of interest in this equipment 
is the method adopted to give automatically the best operating 
conditions over the whole range of loads up to 3.5 times 
normal. The method for accomplishing this is an extremely 
complicated one. The salient feature of the power-factor correc- 
tion devices is a torque motor, which works in conjunction with 
a differential shunt winding on the synchronous motor exciter 
and alters the exciter characteristics from time to time as the 
varying load demands so as to enable the exciter to supply 
the synchronous motor with correct excitation at all loads. 
It is thus possible to maintain practically unity power factor 
at all loads, ensure ample torque for the maximum loads, 
reduce lagging current at no load to a requisite amount to 
compensate for the capacity of the transmission lines, and 
maintain the voltage practically constant on the 6,600-volt 
side of the step-down transformers. The torque motor is a 
vertical-spindle four-pole machine energised from the 110-volt 
d.c. exciter and load current. The armature is controlled by 
a large spiral spring, one end of which is secured to the arma 
ture shaft and the other to the bed plate; the armature takes 
up a position varying with the load and so operates a rheostat 
arm which is carried on an extension of the armature shaft. 

Each sub-station is designed for local and remote control. 
The main control of all the sub-stations*is centred at the power 
station, where the control engineer is in touch with railway 
station officials at places where the sub-stations are situated, 
and the latter official has charge of a small box of switches 
which he operates on instructions from the control engineer; 
the numerous operations which follow are entirely automatic. 
and the arrangements are complicated by the fact that all 
generators have to run inversely. That is to say, if the voltage 
of the track rises above that of the sub-station, the direct cur- 
rent reverse power relay will open its contacts; this reacts on 
the synchronous motor and current is fed back through the 
transformers to other centres. 

The protective devices which contro) the varied functions 
include nineteen relays which, like insteumentalists in an 
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orchestra under one mind’s control, await the moment to 
awake some slumbering key and so participate in a more 
wonderful interpretion of our modern symphony “ Elektra” 
than the genius of a musical composer could ever aspire to. 

The 2,000-kW set weighs 67 short tons and occupies a floor 
space of approximately 235 sq. ft. The freight trains on the 
Maritzburg-Glencoe section are usually rated at 1,500 short 
tons and usually consist of 21 8-wheel bogie steel vehicles and 
avan. It takes a draw-bar pull of approximately 16,200 pounds 
to haul such a train on level track, free from curves. The 
locomotive will develop this tractive elfort and move the train 
at a speed of 38 miles per hour, taking about 1,605 kW of power 
from the motor generator. 

As soon as the train encounters a 1.54 per cent. grade (i.e., 
1 in 65) the draw-bar pull will be increased to 62,500 lb., which, 
at a speed of 23 m.p.h., would require 3,700 kW approximately 
from the motor generator set. When the top of the hill is 
reached the train will coast down on the other side; if the 
grade has a 2 per cent. slope, the train will exert a push or 
tractive effort of approximately 41,400 Ib. on the locomotive. 

If now the fields of the series motor in the locomotive are 
energised by current from the small 28-kW control motor set 
which is housed in the body of the locomotive, the motors 
will function regeneratively and return approximately 2,400 kW 
to the contact wire. The train will run at approximately 
26 m.p.h. under these conditions. If there are no other trains 
in the section to absorb this energy, it will return to the sub- 
station motor generators, which will re-deliver it into the 
three-phase system to be used elsewhere. 

(To be concluded.) 


The Electrical Trade of Holland. 


Tue following statement, showing the imports and exports of 
electrical and similar goods into and from Holland during 
the vear 1925 is compiled from the recently-issued statistics. 
The figures for 1924 are added for purposes of comparison and 
notes of any increases or decreases are given. 


IMPORTS. 
Florins. Florins. Florins. 
1924. 1925. Inc. or der. 
Electric generators, motors, transformers and 
rotary converters— 
Total ~=5,172,000 5,739,000 + 567,000 
From Germany ...... 2,774,000 3,701,000 + 927,000 
, Great Britain ... 676,000 734,000 + 58,00) 
» Switzerland .. 743,000 436,000 — 307,000 
» .. 350,000 239,000 — 111,000 
» United States ... 342,000 156,000 — 186,000 
Wireless apparatus— 
Total ... 1,214,000 2,472,000 +1,258,000 
From Germany ..._ ... 448,000 —811,000 + 363,000 
,» Great Britain... 285,000 767,000 + 482,000 
» France cae 224,000 347,000 + 123,000 
» United States ... 127,000 305,000 + 178,000 
Telegraph and telephone apparatus— 
Total eee 4,221,000 3,689,000 — 532,000 
From Germany ... ... 1,638,000 2,218,000 + 530,000 
319,000 184,000 — 135,000 
» Sweden... ... 1,920,000 622,000 — 1,298,000 
, Great Britain 97 000 426,000 + 329,000 
Other electrical apparatus and instruments— 
Total ~=64,141,000 5,695,000 +1,554,000 
From Germany ... ... 3,043,000 4,571,000 +1,528,000 
Sweden 115,000 46,000 — 69,000 
», Great Britain ... 408,000 396,000 — 12,000 
» United States ... 215,000 163,000 — 62,000 
» Switzerland 195,000 361,000 + 166,000 
Steam boilers— 
Total 93,635,000 4,782,000 +1,147,000 
From Germany ... 2,045,000  1.943,000 — 102,000 
, Great Britain 1,181,000 2,171,000 + 990,000 
Belgium... 241.000 284,000 + 43,000 
Electric cable, insulated— 
Total 6,844,000 9,030,000 +3,186,000 
From Germany ... ... 5,015,000 8,090,000 +3,075,000 
304,000 374,000 + 70,000 
Great Britain ... 225,000 263,000 + 38,000 
Steam engines and turbines— 
Total 2,141,000 2,154,000 + 13,000 
From Germany... ... 708,000 59,000 + 166,000 
,. Great Britain... 599,000 610,000 + 11,000 
211.000 136 000 — 75,000 
Sweden 38.000 121,000 + 83,000 
Switzerland ee 397,000 249,000 — 148,000 
EXPORTS. 
Wireless apparatus— 
Total a 402,000 879.000 + 477,000 
To Germany sae as 65,000 70,000 + 5,000 
Great Britain .. 157,000 —-537.000 + 3880000 
», Dutch East Indies ... 64,000 139,000 + 75,000 


Florins. Florins. Florins. 
1 1925. Inc. or dec. 


Electric generators, motors, transformers and 


rotary converters— 


Total «ae 2,974,000 2,856,000 — 118,000 
To Germany vee 836,000 470,000 + 134,000 
» Belgium 720,000 529,000 — 191,000 
»» Dutch Eas: Indies... 754,000 398,000 — 356,000 
», Spain 98 000 204 OUO + 106,000 
», South Africa ...  ... 16,000 213,000 + 44,000 
Australia 154000 +) 45000 
Telegraph and telephone apparatus— 
Total joe A 285,000 531,000 + 246,000 
To Great Britain... ... 194,000 
», Dutch East Indies ... ° 43,000 -— 
» Italy ° 138,000 
Other electrical apparatus and instruments— 
Total i as 995,000 1,597,000 + 602,000 
Steam boilers— 

Total 1,652,000 2,214,000 + 562,000 
To Dutch East Indies... 879,000 890,000 +o) 000 

Insulated copper wire and cable— 
Total 2,915,000 3,276,000 + 358,000 
Metal filament lamps— 
Total eee 25,076,000 21,996,000 — 3,080,001) 
To Belgium «ee 1,167,000 1,767,000 + 600,000 
», Great Britain ... 1,271,000 1,632,000 + 361,000 
» France... ...  ... 3,990,000 3,507,000 — 483,000 
Italy wee 2,088,000 2.001.000 — 87,000 
ee 627,000 813.000 + 186,000 
», Argentina 1,263,000 968,000 — 295,000 
Brazil 875,000 802,000 — 73,000 
Canada 508,000 472,000 — 36,000 
Australia 1,847,000 1.456.000 — 391,000 
», Dutch East Indies ... 505,000 716,000 + 211,000 


Russia in Europe ... 2,413,000 891,000 — 1,522,000 
Steam engines and turbines— 


Total 1,411,000 1,841,000 + 430,000 
To Germany 158,000 138,000 — 20,000 
» Belgium 211,000 85.000 — 126,000 
,, Dutch East Indies ... 611,009 = 882.000 + 271.000 
SWitzerland ... 184,000 96,000 — 88,000 


(Florin or Guilder = about 1s. 8d.) 


* Not separately distinguished. 


The Electrical Trade of Hungary. 


Tue following table gives particulars of Hungary's imports 
and exports of electrical machinery and apparatus in 1925, 
the total values in 1,000 gold crowns being stated, together 
with the total weights in quintals and the weights by countries 
of origin or destination. As a much more detailed classification 
was adopted in 1925 than in 1924, it is not possible to give 
comparative figures for the two years. 


Imports. Exports. 
Dynamos, motors and transformera— 
Value in 1,000 gold crowns ... 2.441 sel 4,656 
Austria... 2,885 
Czecho-Slovakia 669 ‘14 
Rumania... ... 112 1,207 
Italy 45 6,007 
Heating and cooking apparatus— 
Value in 1,000 gold crowns ... 112 aaa 20 
Electric meters— 
Value in 1,000 gold crowns ... 25S 
Austria 68 


Rumania 


Jugo-Slavia 2 
Poland 
Electric measuring and signaliing apparatus— 

Value in 1,000 crowns... ... 127 91 
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Imports. Exports. 
Railway signalling and safety apparatus— 
Value in 1,000 gold crowns ... _ “ie 160 
Telegraph and telephone apparatus— 
Value in 1,000 gold crowns ... 492 a 713 
Quintals 294 986 
Germany 1638 il 
Jugo-Slavia 79 
— 36 
Conduit, tubing, éc.— 
Value in 1,000 gold crowns ... O68 ‘ai 3l 
Starters, resistances, regulators, &c.— 
Value in 1,000 gold crowns ... 1,168 nie 1,545 
Austria i 497 580 
Germany 746 42 
Czecho-Slovakia 20 226 
Belgium ...... 1 121 


Arc lamps and electric projectors— 
Value in 1,000 gold crowns ... 60 

Incandescent lamps— 


4) 


Value in 1,000 gold crowns ... 257 5,886 
60 1,098 
Czecho-Slovakia 5 831 
Rumania os 549 
Germany 209 1,593 
Belgium ~- 594 
Brazil 542 
Accumulators, batteries and parts— 
Value in 1,000 gold crowns ... 66 ot 143 


Electrical Progress in Madras. 


(From Our Indian Correspondent.) 


Mapras is generally supposed to be a comparatively backward 
province, but even there electricity is making good progress. 
According to the Electrical Inspector to the Government of 
Madras, considerable attention has been given to the subject 
throughout the Presidency during the last year. The Muni- 
cipal Council of Ootacamund, which was busy in the previous 
year in completing its distribution work, has been giving 
full beneficial supply; the licensees for Bellary, Kanadukathan 
and Devakottai have practically completed their erection 
works, and have commenced public supplies in their respec- 
tive areas; the licensees for British Cochin have been pushing 
on with the erection work; the Municipal Council of Madura 
has arranged with the Government for a loan of Rs. 6 lakhs 
and for the appointment of an electrical engineer to work 
out its scheme; the hydro-electric licensee for the Trichino- 
poly district has been busy with the preliminary work on 
the site; in Coimbatore town a private person is supplying a 
small area; and two others, one in the same town and the 
other in lindigul, have each applied for a similar small area. 
With « view to encouraging local bodies and municipalities 
in the Presidency to initiate electricity supply undertakings, 
the Government has offered them full technical and financial 
assistance; several applications for assistance have resulted, 
and they are under the consideration of the Government. 
Whilst the ** mofussil ’’ activities have been advancing, the 
standard of supply in the Madras City has improved con- 
siderably; additional sub-stations both for general public 
supply and for the Corporation's street lighting have been 
opened, and much additional plant has been installed, 
resulting in a great growth in the amount and area of supply. 
The extension of street electric lighting, which had been going 
on in the city of Madras since 1911, was completed on 
March 31st, 1925. The lighting of the streets throughout 
the city is now by electricity, there being about 8,400 lamps. 
There is no other Indian city which enjoys this amenity to 
such an extent. The number of licensed electric supply under- 
takings now working in the ‘ mofussil,’’ coupled with the 
great spread of electricity in Madras Citv, have made it 
necessary to strengthen the establishment for the statutory 
inspection and testing of work under the Indian Electricity 
Act, and proposals have been submitted to the Government. 
Considerable progress has also been made with the investi- 
gation of hydro-electric projects, and the Government hopes 


to be able to put them into execution before long. A special 
division is engaged on the preliminaries in connection with 
these hydro-electric schemes, and it is hoped, with the con- 
currence of the South Indian Railway Co., which has been 
co-operating with the Government in the investigation of 
possible sources of water power, to formulate a programme 
of development which will provide, among other things, for 
the electrification of parts of that railway. Most of the 
schemes that have been examined so far appear to be very 
promising, and the Government is most anxious to develop 
the resources of the Presidency in this way as soon as 
possible. The best method of financing such schemes is now 
engaging its attention, and it hopes shortly to announce its 
considered policy. ‘The general policy which the Government 
proposes to pursue with regard to the many applications 
which it has been receiving for licences to generate, transmit, 
and distribute electrical energy will be to grant licences for 
distribution only, and not for generation and transmission, 
and to secure the co-ordination of electricity supply by the 
creation of h.p. transmission lines from central and efficient 
stations under its own control. 


The Cadmium Photo-electric Cell. 


New Means of Measuring the Intensity of Ultra-violet 
Radiation, 


Tue therapeutic use of ultra-violet radiation is extending so 
rapidly that any advance in the means of measuring dosage, 
at present so inadequate, cannot fail to interest both the 
specialist and the medical profession generally. 

In this connection a new cell has been devised by Messrs. 
Harry D. Griffith, B.A., and John S. Taylor, M.B., Ch.B., 
of Aberdeen, the sole distributors of which are Messrs. 
Watson & Sons (Electro-Medical), Ltd. 

The gauge depends for its efficiency as a measure of ultra- 
violet radiation on the photo-electric effect, or the specific 
property of certain materials by which they emit electrons 
under the influence of radiation, the rate of emission being 
proportional to the intensity of the source to which they are 
exposed. If such materials are charged with negative elec- 


Fig. 1.—Cell for measuring Ultra-Violet Radiation. 


tricity and exposed to light, they Jose their charge at a rate 
depending on the intensity of illumination; if they are charged 
with positive electricity, they keep their charge. All materials 
show this photo-electric effect, if the wave-length of the radia- 
tion to which they are exposed is sufficiently short, but not 
all if the wave-length is limited to the visible and near ultra- 
violet region. ; 

In order to measure ultra-violet light for therapeutic pur- 
poses, it is essential to choose a material that 1s sensitive 
mainly to light of the wave-length which is responsible for 
the therapeutic action. Cadmium exposed behind a quartz 
window fulfils this condition weil, as this metal is completely 
insensitive to visible light of a wave-length greater than 350 yu, 
while the quartz window cuts off all radiation of a wave-length 
less than 200 nu. ‘The maximum sensitivity within these 
limits is situated approximately at 300 yu, which is the region 
of greatest biological interest. 

The construction of the cell is indicated in fig. 1. Part of 
the glass wall is covered with a layer of cadmium metal 
distilled from the globule c, which may be seen in the cell. 
During the distillation, the quartz window Q is shielded by a 
microscopical cover glass M (which may also be seen loose in 
the cell) so that it is rot obscured by the cadmium deposit. 
After the preparation of the cell (which is highly evacuated), 
the cadmium globule and the cover glass fall down into the 
side tube pn and play no further part, the cell being subsequently 
filled with an inert gas at low pressure. The plate A serves 
as the ‘photo-electric electrode, the gauze G being merely the 
recipient of the electrons which it loses. The rate of loss of 
charge is measured by an electroscone in the usual manner, 
and the time between charge and discharge is proportional 
to the intensity of the ultra-violet radiation falling on the 
cell. This intensity depends. of course, on the character of 
the lamp, on its distance from the cell, and also on the area 
of the quartz window, the last of which can be varied by 
means of a series of diaphragms. 
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An electroscope suitable for use with the cadmium photo 
electric cell consists of a single aluminium leaf attached to 
a central brass stem which is insulated from the metal case 
by being mounted in a sulphur plug set in a double ebonite 
bushing. The whole is mounted in a cylindrical brass chamber 
3} in. in diameter, the ends of which are closed by disks of 
glass held in position by brass caps. The lower half of one 
of these disks is silvered, so that by observing the leaf through 
an adjustable eye-piece a position of no parallax is obtained, 
the leaf being seen immediately above the reflected image of 
two lines, etched on conveniently mounted brass plates. A 
small drying chamber is provided to hold calcium carbide, 
or other suitable de-hydrator; the base also carries a vertical 
steel rod on which is clamped the cell holder, and also a 
fitting carrying an adjustable wheel of diaphragms having 
three apertures, the respective diameters of which are 4 mm., 
8 mm. and 16 mm. An ebonite rod is provided for charging 
the instrument by friction. 


New Electrical Devices, Fittings, 
and Plant. 


(Readers are invited to submit particulars of new or improved 
devices and apparatus.) 


A New Oil Circuit-Breaker. 


A new oil circuit-breaker for the control of a.c. motors up to 
300 h.p., has been developed by the Metropo.rtaN-VICKERS 
KuectricaL Co., Lap., Trafford Park, Manchester, which 
has been designed to reduce the initial and maintenance costs 
of this class of equipment. It is of robust construction and 


Fig. 1.—Circuit Breaker and Starter Unit. 


is fitted with substantial contacts; all the renewable parts are 
simple and easily replaceable. Fig. 1 shows the type O.M.S. 
breaker equipped with a rotor starter for a slip-ring motor. 
Full protective features are incorporated and complete inter- 
locking can be arranged between the circuit-breaker and the 
starting gear. The switch mechanism is of the free-handle 
type, operating through a toggle, and gives two breaks per 
ode under an ample head of oil. The contacts are of the 
rolling-butt type, self-cleaning, and operate so that arcing 
takes place at the tips only. The case is of cast-iron and is 
provided with a ventilated cast-iron lid and a welded sheet- 
steel oil-tank. Provision is made on the case for mounting an 
ammeter or voltmeter, or both. The switches are claimed to 
be eminently suitable for general textile applications. They 
are normally arranged for wall mounting, but they can also 
be installed as floor pillars. Busbar chambers and isolating 
switches may be added, the combination forming compact units 
which can be built up to any desired number. 


A Small ** Nife Battery. 


Messrs. Batteries, Lrp., Crabbs Cross, Redditch, have re- 
cently introduced a form of ‘‘ Nife’’ accumulator, specially 
designed for motor-cycle lighting. In this type of accumulator 
the lead and acid have been entirely eliminated and replaced 
by steel plates immersed in a steel preserving alkaline solution. 
The active material of both the positive and negative plates 
is completely enclosed between finely perforated steel strips 


to avoid loss in capacity due to shedding of the material. The 
assembled plates and electrolyte are contained in a moulded 
““ Dagenite ’’ box. It is claimed that the plates are absolutely 
unaffected by vibration, and that the life of the battery is 
longer than that of the ordinary battery. It is suitable for 
4-V lamps, direct lighting; its dimensions are 6} by 2 15/16ths 
by 7% in. high, and it weighs 6 lb. 14 oz. 


A Watertight Pendant Fitting. 


One of the most recent productions of Messrs. Heyes & Co., 
Iap., Water-Heyes Electrical Works, Wigan, is the ‘‘H” 
type pendant fitting, fig. 2, which is designed as suitable for 
the illumination of colliery screens and picking belts. It has 
been approved by the Home Office for use under Rule 27 of 
the Factories Act relating to inflammable atmospheres. The 


Fig. 2.—Watertight Pendant Fitting. 


fitting is made of copper-aluminium alloy, and is fitted with 
radiating fins, which provide for the efficient dispersion of 
heat generated hy gas-filled lamps. A joint box which is 
designed for use with the device may be supplied with armour 
glands. The fitting is available with a bulkhead-type glass or 
with a flat-wire meshed glass. 


An Improved Electric Drill. 


The Westminster Toot & Etectric Co., Lrp., Westool 
Works, 116, Putney Bridge Road, Putney, London, §.W.15, 
has recently made considerable improvements in _ its 
** Westool ’’ series of electric portable drills. Fig. 3 shows 
the latest form of the No. 2a size. The older type of switch, 
which was actuated by the rotation of one of the handles, has 
been superseded by a thumb-operated lever, which gives a 
prompt and thoroughly effective control of the tool. The drill 
is fitted with a ‘ Universal ’’ type of motor, and will give its 
rated output on either d.c. or single-phase a.c. circuits. It 


Fig. 3.—Electric Drill. 


is fitted with ball bearings throughout, thus obviating the need 
for outside lubricators. 

The design of the tool, with the feed screw arranged 
parallel to the armature spindle, gives a short overall length 
and a long effective feed without resetting the tool, and at 
the same time provides an easy way of removing the drill 
bit from the Morse socket. A steel nipple is placed at the 
end of the feed screw, and when this is screwed right home, 
pushes it out of the Morse taper socket. The drill weighs 
39 lb., and is fitted with a No. 3 Morse taper socket, and it 
will drill holes in mild steel up to 13 in. diameter. It should 
prove of great value in shipyards and engineering works. 
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Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be published 
unless we have the writer's name and address in our 
possession. 


The Rawtenstall Bribery Charge. 


I send you herewith a copy of a letter regarding the above 
which is being sent to-day for publication in the Bacup 
Chronicle and Stacksteads News. : 

I would ask you to publish that letter in the next issue of 
your paper. 


C. Rodgers, 
Secretary, The British Electrical and 
Allied Manufacturers’ Association. 
London, August 4th, 1926. 


[Copy.] 


The Editor, The Bacup Chronicle and Stacksteads News, 
Bacup. 
Dear Sir, 
THe BorouGu oF RAWTENSTALL Bribery CHARGE. 

It has been brought to our notice that in the early part of 
the year statements appeared in your paper to the effect that 
a firm or firms tendering for a 6,000-kW turbo-generator con- 
tract to the Corporation of Rawtenstall, offered the electrical 
engineer a bribe in order to influence his opinion in their 
favour. 

We, the only members of the British Electrical and Allied 
Manufacturers’ Association who tendered for this contract, 
hereby emphatically declare that so far as we are individually 
concerned, these statements are absolutely untrue. 

While making this public disavowal of the charge made 
against us, we avail ourselves of the opportunity of expressing 
our appreciation of the decision of the Council to place the 
order with one of the undersigned firms. 

We would ask you to give as full publicity to our denial as 
you did to the original statement. 


For Belliss & Morcom, Ltd., (Sgd.) R. K. Morcom, Director. 

For The British Thomson-Houston Co., Ltd. (Sgd.) W. C. 
Lusk, Managing Director. 

For The Brush Electrical Engineering Co., Ltd., (Sgd.) 
W. JOHNSTONE, Managing Director. 

For The English Electric Co., Ltd. (Sgd.) V. WatTLinGTon, 
Managing Director. 

For The General Electric Co., Ltd., (Sgd.) A. R. Raimine, 
Director. 

For James Howden & Co., Ltd., (Sgd.) W. H. Howpen, 
Director. 

For The Metropolitan-Vickers Electrical Co., [.td., (Sgd.) 
R. 8S. Hizton, Managing Director. 


August 4th, 1926. 


Municipal Trading. 


In accordance with your general fair and open-minded point 
of view in your issue of July 30th, you were kind enough to 
insert an article by me regarding Scottish opinion on this 
subject, and to show the converse side of the problem in your 
general article you gave some of the alternative arguments. 

You first of all comment on the comparatively small vote in 
the Committee on the Municipal Engineers’ amendment and 
the implication may be that if there had been a fuller Com- 
mittee the clause would. not have been rejected. Having per- 
sonally obtained the views of a large number of the members 
of the Committee I would have welcomed a fuller sitting, as I 
believe the decision against the clause would then have been 
inore conclusive. 

I am glad you realise that the clause offered by the con- 
tractors’ representatives appears to have been a ‘reasonable 
compromise, but I venture to suggest that your exception is 
not well founded. You state it did not permit the Authority's 
workmen to carry out minor repairs on an installation supplied 
by it under a hire-purchase agreement. Such an installa- 
tion, I take it, would ee to the Authority until the last 
instalment was paid. I have yet to learn that an Authority 
is debarred in law from roviding labour to repair its own 
property. Therefore I t= that special power was not 
required to enable the Authority to repair hire-purchase in- 
stallations provided that in the agreement the consumer was 
not bound to pay the cost of such repairs. Your only point of 
constructional criticism being thus met, is it not now your 
duty to admit that the contractors’ proposal is a reasonable 
‘ompromise without and to support it? 

I note you differ from the Scottish view as to the efficacy 
of a Joint Advisory Committee. You only define the power 
of such a committee as “ to induce.” This is a very different 
thing from control. What contractors have to guard against 
is unreasonable exercise, and the parties who exercise powers 
unreasonably are the very parties who would pay no regard 
to any advice that might be tendered to them by the most 
influential authorities. How far will you ‘‘ induce ’’ a Soviet? 

You state it should not be a difficult matter to arrive at a 
fair compromise between the two points of view. You must 
remember that our point of view is that no trading powers are 
required at all, and you know perfectly well that supply is a 
monopoly and that contracting is essentially a subject for 
competition. The contractors = offered to modify their 
point of view to the extent of conceding sales powers for 
appliances and the power to contract for installation work, 


provided such installation work is done through a contractor. 
The Municipal Engineers still claim 100 per cent. of their 
case and offer this phantom Joint Committee as a sop to soothe 
the contractors. An unbiased onlooker must surely admit 
o- the concessions have all been made by the contractors’ 
side. 

You lay the greater share of the blame on the Scottish con- 
tractors, but you call it blame to stand out against an absolute 
surrender of the privileges of free competition in the industry. 
We have all still to learn whether the alleged 
clause which was put forward to the Committee had been 
definitely agreed and whether such agreed clause would in any 
circumstances be acceptable to the powers that be. In the 
debate in committee the Attorney-General made it abundantly 
clear that in no circumstances could he on behalf of the 
Government accept its terms. 

You take exception to the analogy of the powers of Boards 

of Guardians, but are you not in your enthusiasm for the 
extension of electricity supply overlooking entirely the poli- 
tical factor’? Are the controlling powers of the ELecrrica. 
REVIEW Socialistic and do they desire to see the whole indus- 
try socialised’ Socialism has many good points, but it also 
affords many openings for maladministration and wasteful 
expenditure. If you look at the question again you will see 
that especially at the present time the analogy is not 
inappropriate. 

Municipal Engineers might well be induced to take on large 
stafis by a spurt of inquiries on the opening of an Installation 
Department, but | am afraid you cannot have a large experi- 
ence of imunicipal statis, otherwise you would realise the many 
difficulties that emerge when it comes to reducing such staffs. 
Possibly conveners of local authority committees could open 
your eyes us to these difficulties. 

‘The Scottish contractors are fighting in the interests of an 
efficient supply. It will not be in that interest for large trad- 
ing departiuents to be opened under the management of tech- 
nical men who in many cases have had no commercial experi- 
ence. ‘Ihe business success of the contractors is bound up with 
an efficient supply and an efficient supply is the ratepayers’ 
permanent interest. I am sorry that in your opinion the 
name for such an argument is “‘ cant,’’ and [ can only remind 
you of the old proverb, *‘ Whep you have a bad case abuse 
the plaintiff's attorney.” 

Walter Finlay, 
Secretary, Electrical Contractors’ Association 
of Scotland, 

Edinburgh, August 6th, 1926. 

| With regard to the voting on the so-called ** municipal 
engineers’ umendment,’’ we are content to wait and see what 
happens on the Report stage. We certainly do not agree that 
adequate service can be given, as Mr. Finlay suggests, without 
special powers; we did not and do not confine such service to 
the maintenance of apparatus and wiring supplied by the 
authority. Nor do we agree that all the concessions have been 
made by the contractors’ side. Again, free competition would 
not be abolished by the grant of wiring and selling powers; 
can the contractors show that their confréres have been exter- 
minated in any of the 80 areas where such powers have already 
been granted by Parliament? We cannot accept the unquali- 
fied statement that the Attorney-General opposed the “* alleged 
agreed clause "’; according to the official report, he said it 
was “rather ridiculous that the local authority could not 
sell fittings, though it could let them out on hire, and equally 
ridiculous that S80 of the 220 could sell and the others could 
not. He objected to the constitution originally proposed for 
the Advisory Committee, but on its modincation so as to in- 
clude representatives of the consumers he withdrew his oppo- 
sition, and after explaining this matter he said he did not raise 
any objection to the clause. 

With the assumptions and surmises contained in the latter 
portion of Mr. Finlay’s letter we need not deal, but we deny 
the suggestion that we abused our corre spondent. To stig- 
matise an assertion is a very different thing from defaming its 
author, which, we assure our correspondent, was far from our 
intention.—Evps. Exec. Rev.) 


The Remuneration of Electrical Engineers. 


The conditions of employment obtaining among educated 
engineers are indeed parious, and as a_ horrible warning to 
parents not to launch their sons into a career of genteel 
poverty, | will cite my own post-war experiences under a 
nom-de-plume. Heaven forbid that my identity should leak 
out! 

Briefly, I am 50 years of age. In 1914 I held a well-paid 
post My I gave up to serve the Old Country; after nearly 
five years’ service I found the old job closed and no new ones 
vacant. For six years I have not earned an average of two 
pounds per week, and as an ex-officer I am not entitled to 
either dole or old-age pension. I am merely trying to live and 
accumulate my funeral expenses, as I object to being buried 
by the parish. 

During and since the war I have, I know, gone backwards 
as an engineer, although [ try to keep up to date. I cannot 
expect to get another job at my age, and I am thinking 
seriously of becoming a chauffeur. The Institutions, no doubt, 
do what they can, but men like myself want appointments, 
and would gladly take a small salary rather than nothing. A 
glance at the Benevolent Fund of either the IL.E.E. or the 
I.Mech.E. is illuminating. All that engineers can do to assist 
their less fortunate colleagues is to send small sums of a 
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shilling or two, while engineers abroad can send their pounds. 
This shows the state of things in this country. 

The most lucrative calling is undoubtedly the Par; after this 
we get bookmaking, the law, dentist, quack doc -tor, small 
shopkeeper, panel doctor, musician, and, finally, engineer. 
do not think any calling requires a more strenuous training 
than enginecring, and yet it is at the bottom of the list. 

No father should let his son embark on engineering unless 
he is prepared to give him an annuity to exist upon. 

Square Paper. 

August Tth, 1926. 


** Singers by Wireless. 


Now that wireless speakers have been drilled in the niceties 
of pronunciation, what of the sins of the singers? 

When a speaker used one of two alternative pronunciations 
for a word, the listener did at least know what he meant. 
Can the same be said of the impression left by certain singers’ 
songs? 

It may appear incredible, but it is a fact that there are 
wireless singers to-day who ‘actually do not trouble about the 
words of the songs they sing. hey think of the voice, of how 
they can arrange for a particular effect, and the result of all 
this posturing is quite disastrous for the unhappy listener. 

Nerves ’’ are another frequent cause of failure. I myself 
do not broadcast, but in my gramophone work I sing into a 
mnicrophone, and I am never nervous there unless I have been 
away for a time—and then I take perhaps an hour before I get 
into my stride. 

Many wireless singers, on the other hand, do get a fit of 
nerves when they remember the millions who are listening to 
them, and that makes them go for the song with much too 
much voice. Now, economy in voice is the greatest asset of a 
wireless artist. A whisper is heard where a shout would 
become a blur, and the singer from whom the listener hears 
every word is the one who sings quietly at the microphone 
mouth. 

Surely a little gentle supervision here would be at least as 
welcome to listeners as the selection of the more correct of 
two correct pronunciations of ‘* idyll ’’? 


Peter Dawson. 
London, August 7th, 1926. 


Trade-Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from August 4th :— 


N. & K. No. 462,257. Class 8. Headphones and loud speakers, all being 
instruments for use in radio telephony.—Neufeldt & Kuhnke, Kiel. Germany. 
(British representative : T. E. Robertson, 43-46, Southampton Buildings, Chan- 
cery Lane, W.C.2.) 

W.B. (lettering and design). No. 464,758. Class 8.  Radio-telephonic and 
telegraphic apparatus and parts thereof, and electrica' instruments and 
apparatus and parts thereof. No. 464,790. Class 13. Electrical fittings of 
ordinary metal.—Walter Balmford, Steelhouse Lane, Birmingham. 

S.P. 18. No. 468,798. Class 8. Thermionic valves.—Metropolitan-Vickers 
Electrical Co., Ltd. 

Mattress. No. 470,789. Class 8. Magnetic compasses and parts thereol. 
—Kelvin, Bottomley & Baird. Ltd. 

Invario. No. 471,035. Class 8. Apparatus for use in telegraphy and tele- 
hony.—W. H. Le Breton, trading as the Le Breton Engineering Co., Windsor 

ous*, Victoria Street, S.W.1. 

E.M.B. (lettering and design). No. 467,969. Clas: 13. Brakes, gear wheels 
and gear cases and other metal parts of tramcars and other like vehicles.— 
Electro-Mechanical Brake Co., Ltd. 

Wattalyt+ (letter?1* and design). No. 468.9387. Class 13. Electric lamps 
(ordinary).—John French & Co., 69, Commercial Street, E.1. 

Electroducer. No. 470,254. Ali gooos in Class 13.—Electroducer, Ltd., 324, 
Upper Street, Islingtor, N.1. 


Published Specifications. 


Compiled expressly for this journal by Patent Agents 

The name of the applicant's patent agent, if any, will be found on the 
printed specification. 

The number in parentheses are those under which the specification will be 
printed and abridged, and all subsequent proceedings will be taken. 


1925. 

1,466. “ Operation of semi-automatic electric sub-stations.". B. Thomas, 
E. Thomas, and C. 1. Shuttleworth. January 17th, 1925. (255,122.) 

6,972. Automatic or semi-automatic telephcne systems."’ Standard Tele- 
eer & Cables, Ltd. (formerly Western Electric Co., Ltd.), and L. P. 
awry. March 14th, 1925. (255,130.) 

9,737. ‘* Inductance coil holders." B. Ross. April 4th, 1925. (Cognate 
application, 12,712/25.) (255,146.) 

9,750. “ Electrical instruments of precision."’ F. E. Collinson. April 14th, 
1925. (255,147.) 

9,781. ‘* Loud-speaking reproducer.”. W. H. Clarke, G. C. H. Pocock. 
April 15th, 1925. (255,149.) 

9,815. Method and apparatus for sound-producing."" Submarine Signal 
Corporation. December lth, 1924. (244,3°° ) 

9,841. “ Duplexing loaded cables for erevtric signalling." Western Union 
Telegraph Co. January 22nd, 1925. (246,429.) 

9,903. ‘Grid leaks and the like for wireless telegraphy and telephony." 
R. Woods and W. H. Le Breton. April 16th. 2925. (Addition to 224,295.) 
(255,153.) 


9,963. “ Signalling apparatus for clectricaliy- or motor-driven vehic! 
W. M. Rolph. April 16t:, 1925. (255,155.) 

10,066. High-frequency induction furnaces.” C. R. Burch, N. R. 
and Metropolitan-Vickers Electrical Co., Ltd. ‘Apri 17th, 1925. (255,157.) 

10,073. “* Automatic and semi-automatic telephony.” Standard Telephon 
and Cables, Ltd. (formerly Western Flectric Co., Ltd.), L. P. Lowry, 

J. R. Gould. April 17th, 1925. (255,158.) 

10,108. ‘“* Stroboscopic apparatus for testing the frequency and charact 
of electric impulses."’ Automatic Telephone Manufacturing Co., Ltd. Octob 
18th, 1924. (241,512.) 

10,164. “ High-frequency heating apparatus.’’ C. R. Burch, N. R. Davi 
and Metropolitan-Vickers Electrical Co., Ltd. April 18th, 1925. (255,162.) 

10,183. “ Wireless and like receiving systems provided with s und-filterip 
devices." O. C. Roos. April 18th, 1925. (255,163.) 

10,636. ‘* Balancing networks for telephone circuits." Siemens & Halsk 
\kt. Ges. May 22nd, 1924. (234,463.) 

10,805. “* Method of and means for reproducing the apparent resistanc 
or impedance of longloaded lines.” Siemens & Halske Akt. Ges. Decembe 
%h, 1924. (Addition to 234,463.) (244,400.) 

10,830. “* Electricity meters." F. Holden and Measurement, Ltd. Apri 
25th, 1925. (255,172.) 

10,888. diaphragms."" D. F. Walker. April 27th, (255,174 

11,367. “* Telegraph transmitters." Standard Telephones & Cables, Ltd 
(formerly Western Electric Co., wtd.) (Western Electric Co., Ine.). Mav 1s 
1925. (255,178.) 

11,537. “* Armature construction or arrangement particularly suitabk 
use in electro-magnetic distant-control indicators or signalling apparatus.’ 
Neufeldt & Kuhnke and Dr. H. Usener. May 4th, 1925. (255,179.) 

11,887. “‘ Tuning devices for wireless apparatus.” P. R. Webb. May 7ti 
1925. (255,180.) 

12,579. “* Transmission of pictures or the like by electricity.” Stando: 
Telephones & Cables, Ltd. (formerly Western Electric Co., Ltd.) (Wester: 
Electric Co., Inc.). May I4th, 1925. (235,185.) 

13,758. ‘* Electric resistance ele:nents, particularly for use in ineand 
lamps and thermionic devices." General Electric Co., Ltd.. and ¢ 
Smithells. May 26th, 1925. (255,195.) 


14,860. “ Telephore receivers and like instruments.” British Thon 
Houston Co., Ltd., J. H. Butcher, and G. H. Bird. June 8th, 1925. (255,20) 
15,092. “* Self-starting asynchronous motors.’ Bayerische Ele ktricitat 


Werks September 25th, 1924. (240,410.) 

15,131. “ Diaphragms for acoustic apparatus."’ Standard Telephon: s 
Cables, Ltd. (formerly Western Electric Co., Ltd.). July 30th, 1924. « 

15,546. “ Electric fuses." Syhes & Dyson, Ltd., P. Sykes, and W. Cooper 
June 16th, 1925. (255,205.) 

15,920. ‘* Means for automatically obtaining variation of the output 
a dynamo - rating in conjunction with a storage battery.” P. Bossu. Ju 
30th, 1924. 237,881.) 

16,674. Self-starting asynchronous motors."’ Bayerische  Elektricitat 
Werke. January 24th, 1925. (Addition to 240,410.) (246,437.) 

17,308. Volume-control arrangements for signalling systems."’ Standar 
Telephones & Cables, Ltd. (formerly Western Electric Co., Ltd.) (Wester 
Electric Co., Inc.). July 6th, 1925. (Addition to 246,274.) (255,221.) 

17,714. Electrical transformers.”” Magneto Syndicate, Ltd., a: 
D. K. Morris. July 10th, 1925. (255,229.) 

18,782. ‘* Apparatus form: aking a durable packing for use in electrolytic 
apparatus for the decomposi-ion of water, and a lining or coating for th: 
said purpose.” R. Pechkranz. August 2nd, 1924. (237,903.) 

18,991. Illuminating devices for simulating daylight.” A. R. St. Cloir 
July Sich, 1925. (Addition to 234,530.) (255,235.) 

21,073. Thermionic valves or clectron-<discharge tubes.’’ Naamlooze Ven 
nootschap Philips’ Glocilampenfabricken. April Wth, 1925. (251,582.) 

21,380. Protective systems for thermionic valves.’’ Westinghouse Ele tri: 
and Manufacturing Co. September 23rd, 1924. (240,423.) 

21,417. “* Electric safety lamps for miners.” ML Schneider and A. C. Ott 
August 26th, 1925. (255,254.) 

21,494. Thermo-electronic devices.” British Thomson-Houston Co., 
\ugust 28th, 1924. (239,220.) 

21,593. “ Electric signalling systeras."’ British Thomson-Houston Co., Lt 
September 24th, 124. (240,427.) 

21,671. ‘ Constant increment electric condenser."’ S. Cohen. August 2th 


064. Electric cables.’"’ St. Helens Cable & Rubber Co., Ltd., an 
H. Evans. September 3rd, 1925. (255,256.) 
** Device for the reception and amplification of high frequency electri 
oscillations.” J. Abele and J. H. Berrens. October 18th, 1924. (241,530.) 
23,161. “ Electric contacts suitable for electric switches and the like.” 
J. A. Crabtree. September 17th, 1925. (255,265.) 

23,337. “ Sawing machine.” E. C. R. Marks “Monarch Ilectric Saw 
September 18th, 1925. (255,266.) 

24,253. “ Cascade-connected commutator machines for asynchronous induc 
tion machines.”’ Siemens-Schuckertwerke Ges. October 4th, 1924. (240,830 
24,809. “ E-ectrolytic process for producing wuminium and aluminiun 
alloys.” T. R. Haglund. November 15th, 1924. (242.958.) 

24,878. “ High-frequency signalling systems."’ British Thomson-Houst 
Co., Ltd. November 25th, 1924. (243,683.) 

24,936. ‘“* Electrolytic furnaces.” Vereinigte Aluminium Werke Akt. Ge- 
October 7th, 1924. (241,198.) 

26,495. “ Electrical condensers.” Dubili r Condenser Co. (1925), Ltd 
October 22nd, 1924. (241,931.) 

27,225. ** Method of regulating electrical power plants to a constant powe 
factor."" Maschinenfabrik Oecrlikon. November 22nd, 1924. (243,326.) 
28,761. Electric signalling and controlling systems.’" Metropolitan 
Vickers Electrical Co., Ltd. November 15th, 1924. (243,02T.) 
28,979. ‘* Electrical means .or transmitting pictures, light fluctuations, and 
the like.’’ Marconi’s Wireless Telegraph Co., Ltd. Novermber 18th, 1924 
(243,349.) 

29,427. “ Electron discharge devices."’ British Thomson-Houston Co., Ltd 
December 5th, 1924. (244,077.) 
29,692. “* Driving system for electric induction meters.’’ Landis & Gyr Soc- 
Anon. March llth 1925. (249,074.) 

31,373. “* Electric headlights.” G. P. M. Henrion. December 3lst, 1924 


31,792. Electrical condensers."" Dubilier Condenser Co. (1925), Ltd. (W. C. 
Bockius). De scember 16th, 1925. 

a2, 30 Evectric secondary batteries.” batterwss, Ltd., aad A. Levin 
December 22nd, 1925. (255,314.) 

32,916. Electron discharge devices.” Standard Telephones & Cables, I.td 
(Western Electric Co., Inc.). December 30th, 1925. (255,320.) 


1926. 


42. “ Automatic circuit breaker for electric vehicles. 
Srd, 1925. (250,174) 


K. Commens. April 


1,670. “‘ Frames or casings for combined el-ctric motors and gearings.” 


W. R. Uggla. January 20th, 1926. (255,332.) 

2,028. “ Electric two-way intermittent switch.” F. W. Sturgess. January 
23rd, 1926. (255,335. 

3,361. *‘ Method of reducing cross-talking in telephone cables.” Felten 
and Guilleaume Carlswerk Akt. Ges. April 22nd, 1925. (Addition to 222.436. 
(251,239.) 

8,875. “Insulation of electric conductors.’’ International General Electric 
Inc. April 2nd, 1925. (250,262.) 

9.334.“ Protective arrangements for rectifier sub stations."’ Internationa! 
General Electric Co., Inc. April 9th, 1925. (250.606.) 

9,353. “Electric device for flashlight photography." A. H. O. Vallem 

April 9th, 1926. (255,387.) 


10,727. Resistance thermometers.”’ International General Electric Co.. 


Inc. April 2rd, 1925. (251,2%1.) 
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